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1. Introduction

In July 2007, a series of lightning strikes ignited Wheeler, Davis, and Babcock Peak
fires. These fires grew together creating the ke Complex Fires which burned
approximately 23,000 acres, over 13,000 acres aftwiiurned with high fire severity
resulting in greater than 75 percent basal aredatitgr In August of 2007, the
Moonlight Fire burned over 65,000 acres with ov@i080 acres burning under high
severity. These fires burned most of the areaspldufor treatment under the Diamond
Vegetation Management Draft Environmental Impaeat&hent (2006). Consequently,
these fires have converted a landscape consistiegtensively forested stands into a
landscape characterized by vast areas of stanéadg) trlees.

2. Affected Environment

Prior to the Moonlight and Wheeler Fires, the larage in the project area consisted
primarily of pine-dominated Sierra mixed coniferdsts, true fir forests, and plantations
established over the last 40 years in burned améglear-cut units. The project area
ranges from 4,000 feet to 7,700 feet in elevafidrese forests are within the transition
zone—an ecological zone used to describe the tram&ietween the wet productive
westside forests of the Sierra Nevada and thevelptdry, less productive eastside
forests of the Sierra Nevada. The Moonlight and BléreFires Recovery and Restoration
Project area lies on the cusp of the eastern efdipe dransition and eastside ecological
zones ( HFQLG FSEIS, USDA 1999), and consequefatigsts in the project area tend
to be drier and occur on less productive sitesatdtarized by less developed soils. The
Forest Survey Site Class (FSSC) in the burnedrareges from 5 to 7 (based on an index
where FSSC 7 represents the least productivelage)c Table 2.1 displays the acres
within the burned area by Forest Survey Site Cdaskthe equivalent Region 5 site class
used for forest vegetation.

Table 2.1 Forest Survey Site Class and equivalent R egion 5 site class

Forest Productivity Site Class 5 6 | 7
Region 5 Site Class 1] \Y \Y N/A | Total
Acres in burned area 13819 | 64041 ‘ 8958 | 177 | 87647

2.1 Pre-fire Conditions

A thorough description of the pre-fire conditionghin the project area is described in
the Affected Environment section for forest vegetatfire, fuels, and air quality in the
Diamond Vegetation Management Project Draft Envimental Impact Statement (2006).

As with many areas in the Sierra Nevada, the laapsbtas been heavily influenced over
the last 150 years by past management activitegsrblude mining, grazing, harvesting,
fire exclusion, large high-severity fires, and mogeent drought-related mortality during
the late 1980’s and early 1990’s. At the stanellethe combination of past management
activities, fire exclusion, and extensive drougilated mortality had created relatively
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homogeneous areas typified by small trees existiiggh densities (Oliver et al. 1996).
These high stand densities and high fuel loadgenlday density dependent and drought
related mortality created overstocked stands wigh accumulations of ladder fuels and
canopy fuels. The combination of these factorseases the potential for stand-replacing
high-severity fire events which were unfortunateglized in July and September 2007
when the Antelope Complex and Moonlight fires baraeross the landscape.

2.2

Post-fire Conditions

Post-fire conditions were assessed through renesigirsg, field observations, and stand
exams. The fire severity of each fire was mapgédizing Landsat TM satellite

imagery and RANBR classification (Miller et al. B)Mliller 2007, Miller and Thode

2007, Safford et al. 2007). As described in theepiidfire conditions (section 2.1), the
areas burned by the Moonlight and Antelope Compites were prone to burning under
high severity, and did so during these fire evehtgjether, the Moonlight and Antelope

Complex fires burned a over 87,000 acres, with 846000 acres (62 percent) of the

total area burning under what is classified as gNerity (table 2.2) (Safford et al. 2007,
Miller 2007). Areas which burned with low severiggpically consumed up to 90 percent
of existing surface fuels with the majority of tsdalled in the less than 10" DBH size
class; the majority of trees greater than 20" DBésigns of needle scorch, but are still
alive. Within the moderate severity size clasggdgoockets, several acres in size are
completely killed with some larger trees in the rst@ry being completely scorched and
now dead. Within the high severity class, up to féent of all trees are dead, showing
extensive signs of bark char and with most notigainy foliage. Due to high
consumption of existing surface fuels and a lackoolrch needle foliage, surface fuels
and associated ground cover in high severity bregasais low to non-existent.

Table 2.2 Acres by fire severity class for lands wi

Antelope Complex fires.

thin the perimeter of the Moonlight and

i Low
Unclassified . . . .
. Severity Moderate Severity High Severity Total for all
Satellite BA Mortality BA Mortality BA Mortality BA Mortality severity
Imagery ! 0-25% 25-50% 50-75% 75-100% classes
Total within Analysis Area 258 16679 8401 7770 54539 87647
Percent of Analysis Area 0.3% 19% 10% 9% 62% 100%

Percent of Private Land

1%

16%

7%

6%

69%

100%

Total on Public Land

0

13600

6983

6531

41294

68408

Percent of Public Land

0%

20%

10%

10%

60%

100%

" Unclassified area is within private lands on the Northwest portion of the Moonlight Fire (See figure 2.1) . This area was
unclassified as it was off the edge of the satellite imagery.

While Odion and Hanson (2006, 2008) argue thatrénitrpatterns indicate that low and
moderate severity fire are, overall, predominardantemporary fires” (Hanson
Comment Letter 2009), other research describedibsliggest that these fires burned
with very high proportions of high severity.

In this particular project, our concern is with gwm of effects of extraordinarily
destructive fires that occurred in the project ar€ancerning high severity patch sizes,
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recent large wildfires are very different from p#ement fires with respect to the
average sizes of patches of high severity fire iwithe fire perimeter. High severity
patches more than a few acres in size were unustieds in the Sierra Nevada before
Euroamerican settlement (Show and Kotok 1924, Kddk®73, Stephenson et al 1991,
Weatherspoon et al. 1992, Skinner 1995, SkinneiGlrathg 1996, Weatherspoon and
Skinner 1996, Safford 2007, Safford pers. comm820@afford 2008b). Miller et al.
(2008) have also shown trends indicating that tlezage size of high severity patches in
Sierra Nevada wildfires has increased (by abou®d)0@ver the last 25 years (Safford
pers. comm.. 2008a, Safford 2008b).

In the Moonlight and Antelope Complex fires, ovdt@O0 acres or 62 percent of the
total area burned under high severity. This iSvejent to over 85 square miles that
burned under high severity within a three monthqekresulting in 75 t0100 percent
basal area mortality of forest vegetation. While diccurrence of fire (including low,
moderate, and high severity fire) on the landsespenatural disturbance that is essential
to ecosystem function, the large scale of thess fiparticularly the vast proportion that
burned under high severity, are well outside thenaarange of variability in fire size

and severity experienced on the Plumas Nationadtan the past and are
uncharacteristic of the “natural” fire regimes tyglly described for the dry Sierra
Nevada forests (Peterson et al 2009, Miller 20@8fo&d 2007, Safford et al. 2007,
Safford 2008b, Stephens et al 2007, Beaty and T&@07, Moody and Stephens 2002, ,
Gruell 2001, McKelvey et al. 1996, WeatherspoonGl Weatherspoon and Skinner
1996, Skinner and Chang 1996, McKelvey and Johnk®#®2, Leiberg 1902,).

In addition, both the spatial and temporal proxynaihd adjacency of these two fires and

similar severity effects has had a major effectlos landscape. Figure 2.1 displays the
fire extent and severity across the landscape.
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Figure 2.1 Fire severity for the Moonlight and Ant  elope Complex fires
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The effects of the fire resulted in drastically mhimg forest vegetation type, structure,
and density within the burned area. Californiadifié Habitat Relationship (CWHR)
(Mayer and Laudenslayer 1988) typing is used torgémea changes in forest vegetation as
it classifies vegetation by vegetation type, sae] density. Figure 2.2 displays the
vegetation types within the analysis area befoeeMbonlight and Antelope Complex
Fires of 2007. Conifer forest types include PondarBine, Sierra Mixed Conifer, White
fir, Red fir, Eastside Pine, and Lodgepole Pine$bvegetation. Hardwood forest types
include Aspen, Montane Hardwood, Montane Hardwoodifér, and Montane Riparian
vegetation. Non-forest vegetation types includendae Chaparral, Wet Meadow,
Perrenial Grassland, and Sage brush types, asasvelater and rock substrate types.

Page 5 of 79



Moonlight and Wheeler Fires Recovery and Restoration Project
Forest Vegetation, Fuels, Fire, and Air Quality Report

Figure 2.2 Vegetation types within the analysis ar  ea before the Moonlight and Antelope
Complex fires.
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As shown in figure 2.2, the majority of the anadyarea was dominated by mid to later
seral, closed canopy conifer forests charactetize@WHR 4M, 4D, 5M and 5D size
classes and densities. Earlier seral conifer faypes were present, particularly within
the footprints of old fires such as the Stream ({2@01) southwest of Antelope Lake, the
Elephant fire (1981) at the southern tip of theedmpe Complex fire, the Big Burn

(1972) on Wildcat ridge, and the Morton Creek Kir859) near the headwaters of Lights
Creek.

Figure 2.3 displays the vegetation types withinghalysis area after the Moonlight and
Antelope Complex Fires of 2007. Note the effedthef fires caused a large scale
vegetation type change from mid to late seral dassopy forested conditions to non-
forest vegetation types which is expected to beidated by brush.
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Figure 2.3 Vegetation types within the analysis ar  ea after the Moonlight and Antelope

Complex fires.
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A large majority of CWHR 4 and 5 stands in conifaest types were converted to non-

forest vegetation types as a direct result of itesf Of these post-fire non-forest

vegetation types, over 95 percent (52,000 acresgxgvected to be dominated by brush

such as Ceanothus and manzanita species. Inagditirly seral forest conditions
characterized by CWHR size classes 1, 2, and 3 alsoeconverted to non-forest

vegetation types (brushfields) due to high mostafityoung trees and vigorous post-fire

basal sprouting of brush species which can ramdlgnize the site effectively out-

competing natural regeneration. Table 2.3 displbgshange in acres by CWHR type as

a result of the fire.
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Table 2.3 Pre and Post fire vegetation as classifie  d by CWHR.
Post-
Pre-Fire Post- Fire

Forest CWHR CWHR Pre-Fire | Percent Fire Percent Percent
Type Size Class Density Acres of Acres Acres of Acres Change

1 Total 63 0.1% 62 0.1% -1%

2 Total 3279 3.7% 540 0.6% -84%

3 Total 3824 4.4% 1538 1.8% -60%

@ D 3282 3.7% 383 0.4% -88%

IS M 36620 41.8% 3861 4.4% -89%

E 4 P 9525 10.9% 15767 18.0% 66%

g S 2045 2.3% 6537 7.5% 220%

u; Total 51471 58.7% 26548 30.3% -48%

"% D 3858 4.4% 110 0.1% -97%

8 M 16809 19.2% 519 0.6% -97%

5 P 1225 1.4% 557 0.6% -55%

S 153 0.2% 288 0.3% 88%

Total 22044 25.2% 1474 1.7% -93%

Hardwood Forest Total

Types 3604 4.1% 2603 3.0% -28%
Non-Forest Types Total 3361 3.8% 54883 62.6% 1533%

Table 2.4 displays existing post-fire stand coodii within primarily CWHR 4 and 5
stands in conifer forest types contained by the@sed treatment units. The treatment
units were designed to encompass large areas loskigerity where the vast majority, if
not all, trees within the stands are dead and enanecovery treatments are
appropriate. The existing condition in these uaitd in areas of low and moderate
severity where treatments are not proposed ardtifjgdrby the data in table 2.4.

Table 2.4 Average existing stand conditions by sev  erity and site class within the burned

area.
Live Trees Per Acre by Diameter Class Dead Trees Per Acre by Diameter Class Live

Time Basal

Frame Total | 0-10" | 10-16" 16-30" | >30" | Total | 0-10" | 10-16" 16-30" | >30" Area
High to Moderate Severity Conditions ( > 50% BA Motality); Region 5 sites Ill & IV

Existing | 116| 21| 41 38 | 10 43af7 3541 409 20057 | 23
High to Moderate Severity Conditions ( > 50% BA Motality); Region 5 site V

Existing | 96 | 00| 7.9 15 | 02 o287k 2236 a8 13 20 | 12
Low to Moderate Severity Conditions (< 50% BA mortdity); Region 5 sites Ill & IV

Existng | 841| 00| 409| 347| 84 426 338 53 14 64 213
Low to Moderate Severity Conditions (< 50% BA mortdity); Region 5 site V

Exising | 967 | 400| 407| 121] 4d 18714 18do 43 42| 06| o4

The average stand conditions displayed in tablesRodvs the relative amounts of live

and dead trees per acre by diameter class forstaatiburned under different severities.
In areas that burned under high to moderate bweritge (areas with greater than 50
percent basal area mortality), the high numbedeafl trees relative to live trees
underscores high levels of mortality that existwitthese areas. Subsequently, these are
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the areas where proposed action alternatives feooisomic recovery treatments. In low
to moderate burn severity (areas with less thapesfent basal area mortality), tree
survival, particularly in codominant and dominamerstory trees (10 inches in diameter
and greater), underscores that forest vegetatimaires and, consequently, green trees or
low to moderate fire severity areas are not tachgieremoval or treatment respectively.
Figure 2.4 shows the effects of high fire severnityd to late seral closed canopy forest
conditions are reduced as a result of the fireltiegun vegetation type changes.

Figure 2.4 High fire severity near Moonlight Creek  (Courtesy of C. Shannon 2007).

2.3 Air Quality Current Conditions

The Moonlight and Wheeler Project area is locateBlumas County, California. Nearby
towns, communities, and highways are shown in talleThe entire project area is
contained in the Northern Sierra Air Quality Maniangat District (NSAQMD) within the
Mountain Counties Air Basin. The air quality attai@nt status for ozone, carbon
monoxide, sulfur dioxide, and other compoundssted in table 2.6 below. The
attainment status was derived directly from the Q8D “Annual Air Monitoring

Report” (2005).

Table 2.5. Towns, communities, National Parks, and  highways in the vicinity of the
Moonlight and Wheeler Fires Recovery and Restoratio  n Project

Distance and Direction from
Town or Feature Wheeler Project Boundary
Susanville & Janesville 7 miles north
Greenville 7 miles west
Taylorsville 9 miles southwest
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Genesee Valley 2 miles south
Chester 10 miles northwest
Quincy 18 miles southwest
Portola 20 miles southeast
Highway 89 7 miles west
Highway 395 2 miles east
Highway 36 5 miles northwest
Mt. Lassen National Park >20 miles northwest

Table 2.6. Attainment designations for Plumas Count .

National State
Compound Attainment Status Attainment Status

Ozone (1 hour) Attainment Unclassified

Ozone (8 hour) Attainment Not applicable

Carbon monoxide Attainment Attainment

Nitrogen dioxide Attainment Attainment

Sulfur dioxide Attainment Attainment

PMz1o Unclassified Nonattainment

PM2s Unclassified Nonattainment — only the
Portola Valley is in nonattain-
ment for the state PM2.5 annual
standard

Source: NSAQMD (2004)

Currently, Plumas County is in nonattainment st&uparticulate matter (PMy (county
wide) and PM (Portola Valley only). The Project Area is 20 rsileorthwest of Portola
Valley at its closest point. According to the NSAQN005 report, the major
contributors to both PA and PM s levels include forestry management burns,
woodstoves, residential open burning, vehicle itaéind windblown dust. These
problems can be relieved or made worse by locatonelogy, winds, and temperature
inversions. In addition, large areas in and adjattefocal communities can be heavily
impacted by smoke for extensive summer periodse(s¢weeks) due to wildfire such as
in the 3,500-acre Stream fire, 3,000 acre Boulaoler &nd the Antelope Complex and
Moonlight fires (USDA 2003). The community of Qujnis subject to strong inversions
and stagnant conditions in the wintertime. Thosaldmns, coupled with intensive
residential wood burning, can result in very higisedic PM s levels (NSAQMD 2005).
Levels of PMg have been greatly decreased due to a reductinomEPA
(Environmental Protection Agency) approved woodssowm existing residences. The
NSAQMD (2005) report noted four key points relattogcurrent air quality within the
NSAQMD:

1. The NSAQMD'’s state and federal nonattainment stituezone is due to

overwhelming air pollution transport from upwincban areas, such as the
Sacramento and Bay areas.
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2. Improvements in air quality, with respect to ozon#l, depend largely on the
success of air quality programs in upwind areas.

3. Anticipated growth in local population will add lmcally generated pollution
levels. Therefore, local mitigations are needeprévent further long-term air
guality degradations. Otherwise, the local contitoumay increase to the point
where the transport excuse will become less viarld,more emphasis will
then be placed on mandated local controls.

4. State and federal land managers anticipate a mankeghse in prescribed
burning within the next 5 years. This may haveeangndous impact on local
PMj and PMs levels, unless appropriate mitigations are employe

Current sources of particulate matter from the bdrarea include smoke from large
wildfires, smoke from underburning and pile burniegiissions and dust from standard
and off-highway vehicles, dust and emissions frarvést activities occurring on private
lands, smoke from campfires, emissions from boaAstelope Lake, and wind-
generated dust from exposed soil surfaces. The ainama duration of these emissions
vary by season, with most emissions from wildfitesper harvest, and recreational
activities occurring between May and late August amissions from prescribed burning
occurring from late September through mid-November.

3. Analysis Framework

3.1 Guiding Regulations

The Moonlight and Wheeler Fires Recovery and Rasitor Project is designed to fulfill
the management direction specified in the PlumasNal Forest Land and Resource
Management Plan (PNF LRMP) (1988), as amendedéiddrger-Feinstein Quincy
Library Group (HFQLG) final supplemental environntednmpact statement (FSEIS)
and Record of Decision (ROD) (1999, 2003), andSieera Nevada Forest Plan
Amendment (SNFPA) FSEIS and ROD (2004). Fuel amgttzgion management
activities are designed to comply with the standanad guidelines as described in the
SNFPA FSEIS and ROD (2004).

National Forest Management Act

The National Forest Management Act (NFMA) of 19in@Juding its amendments to the
Forest and Rangeland Renewable Resources Planotrgf A974 state that it is the

policy of the Congress that all forested lande National Forest System be maintained
in appropriate forest cover with species of trelegjree of stocking, rate of growth, and
conditions of stand designed to secure the maximemnefits of multiple use sustained
yield management in accordance with land managepians. Both acts also state
“insure that timber will be harvested from natioRakest System land only where — (ii)
there is assurance that such lands can be adequedtcked within five years of
harvest.”
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NFMA sets policy to maintain appropriate foresteown accordance with forest plans
(16 U.S.C. 1601 (d)) and requires best effort forest within 5 years after harvest (16
U.S.C. 1605 (g) (3) (e)). As it relates to wilér(or any other natural disturbance) that
create openings in the forest that need reforestatiis agency policy to consider
salvage harvest the functional equivalent of ameggion harvest and to make a best
effort to recover forested conditions within 5 ygafter harvest (Forest Service Manual
2470).

Relevant excerpts from NFMA state:

“Reforestation

Sec. 4. Section 3 of the Forest and Rangeland Rasle\Resources Planning Act of
1974, as redesignated by section 2 of this A@mended by adding at the end thereof of
new subsections (d) and (e) as follows:

"(d)(2) It is the policy of the Congress that alidsted lands in the National Forest
System shall be maintained in appropriate foregécwith species of trees, degree of
stocking, rate of growth, and conditions of staedighed to secure the maximum
benefits of multiple use sustained yield managenmeatcordance with land
management plans. Accordingly, the Secretary ectid to identify and report to the
Congress annually at the time of submission ofPtesident's budget together with the
annual report provided for under section 8 (chas Act, beginning with submission of
the President's budget for fiscal year 1978, theuarhand location by forests and States
and by productivity class, where practicable, bfaalds in the National Forest System
where objectives of land management plans inditegeeed to reforest areas that have
been cut-over or otherwise denuded or deforestetibast potential rate of growth. All
national forest lands treated from year to yeall fizaexamined after the first and third
growing seasons and certified by the Secretarlgarréport provided for under this
subsection as to stocking rate, growth rate irticelao potential and other pertinent
measures. Any lands not certified as satisfactoayl e returned to the backlog and
scheduled for prompt treatment. The level and tyeseatment shall be those which
secure the most effective mix of multiple use begéf

“National Forest System Resource Planning

... (g) As soon as practicable, but not later tham years after enactment of this
subsection, the Secretary shall in accordancetivitlprocedures set forth in section 553
of title 5, United States Code, promulgate regataj under the principles of the
Multiple-Use, Sustained-Yield Act of 1960, that set the process for the development
and revision of the land management plans, anduftelines and standards prescribed
by this subsection. The regulations shall inclum#,not be limited to-

(3) specifying guidelines for land management pldegloped to achieve the goals of
the Program which-

(E) insure that timber will be harvested from NatibForest System lands only where-
(i) there is assurance that such lands can beuatiely restocked within five years after
harvest;”.
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Plumas National Forest Land Management Plan as amen  ded by the Herger-
Feinsten Quincy Library Group FSEIS and ROD (1999, 2003) and the Sierra
Nevada Forest Plan Amendment FSEIS and ROD (2004)

The desired condition as described in alternatioéthe HFQLG Final Environmental
Impact Statement (USDA 1999) is an “all-aged, nstdtiy, fire-resistant forest,” but is
silent in regards to fire salvage and reforestatidowever, the majority of the project
area meets the definition of “Capable, Availablej &uitable” lands for forest
management under the HFQLG Pilot Project and rsfatien activities would be
congruent with keeping forestland forested.

The 2004 SNFPA provides management standards adeliges for salvage in appendix
D of the Record of Decision (USDA 2004). AppenBbixlirects the forests to “determine
the need for ecosystem restoration projects folguarge, catastrophic disturbance
events” (including wildfire) and that “salvage hast of dead and dying trees may be
conducted to recover the economic value of thisenadtand to support objectives for
reducing hazardous fuels, improving forest heathintoducing fire, and/or re-
establishing forested conditions.” Reforestatiaidglines for Region 5 are addressed in
the Reforestation Handbook (FSH 2409.26b, 4.11a).

Roadside Safety and Hazard Tree Guidelines

Forest Service Handbook (FSH) 7709.59 Chapter dftj@ 41.7 Hazard Identification
and Correction, FSH 6709.11, 27.62d, and the PliMagi®nal Forest Roadside/Facility
Hazard Tree Guidelines specify the need to remaxzatious trees with structural
defects likely to cause failure in all or part béttree, which may fall and hit the road
prism, in a timely, efficient, and cost-effectiveanmer. The Forest Service routinely
removes hazard trees to maintain roads for acecebsadety. The Plumas National
Forest Roadside / Facility Hazard Tree AbatemenioAdlan (2008) and corresponding
removal guidelines provides direction on hazard tdentification and abatement,
however, do not include identification criteria fecently affected fire-injured trees. It is
reasonably anticipated that tree mortality assediatith fire-injury may occur for years
subsequent to the Moonlight Fire. Consequentlykimg guidelines based upon tree
mortality models from the latest scientific resdmrloy Fire Science Laboratory at the
Rocky Mountain Research Station (Hood et al. 20@ate developed for this project in
conjunction with Pacific Southwest Region ForesaltteProtection Staff and would also
be used to identify dying trees because these lijnedeare specifically designed for fire-
injured trees.

3.2 Methodology

3.2.1 Geographic Area Evaluated for Impacts

The Moonlight and Wheeler Fires Recovery and Rasitor Project treatment units are
defined as the units where timber salvage harvesteforestation treatments would
occur as described by alternative under chaptéti2eadraft EIS. The analysis area is
defined as the 87,647 acre area where the MoordigghtAntelope Complex fires burned
with the exception of the 82 acres of spot firesclwloccurred outside of the main fire
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perimeters. The analysis area is located in praustely Sierra mixed conifer forest
ranging in elevation from approximately 3,800 fimethe North Arm of Indian Valley to
7,500 feet at the top of Eisenheimer Peak, largklgg the cusp of the Transition and
Eastside ecological zones (USDA 1999).

The analysis area used to analyze the direct,aatliand cumulative effects on forest
vegetation, fuels, and fire is the 87,G+#e fire perimeter where the Moonlight and
Antelope Complex fires burned. The analysis asd#sed on 1) acres burned in a
distinct geographic area and administrative set@gmpacts to forest vegetation from
the wildfire and subsequent effects of timber sgévharvest and reforestation, including
cumulative effects, are limited to the burned aegwl 3) the area includes forest
vegetation occurring within the treatment areawels as the vegetation outside the
treatment areas, but within the fire perimeter amptesents the furthest measurable
extent that effects on forest vegetation and fuglsld occur as a result of implementing
any of the proposed alternatives. Areas beyondith@erimeter were not considered
within the analysis area because including extenareas of unburned forest would
dilute the extent of impacts of the fire and past-&ctivities.

Ecologically, the dynamics between vegetation aredaind fuels are inherently linked;
fire has a profound effect on vegetation establestinand development and conversely,
vegetation treatments (and the absence thereog) &a@vofound effect on fuels
accumulations and fire behavior. The analysis eoeaiders this relationship on the
landscape level by including the entire fire petien®f both fires, and allows for a
congruent analysis of forest vegetation, fuels, finedat the stand and landscape levels.

The direct, indirect, and cumulative effects anadyare based on a temporal scale.
Documented past projects, including timber harmgstwildfires, watershed
improvements, and other activities described ine&mbix B: Past, Present, and
Reasonably Foreseeable Future Actions of the Bi&franging as far back as 1974 were
considered past actions within the analysis area.droader sense, current vegetation
structure and composition reflects the historicahagement regimes prior to 1974. This
vegetation structure and composition includeskaittés of the current landscape
including existing vegetation types, fuel treatnseburned areas, past sanitation harvest,
and plantations.

For the purpose of the vegetation, fire, and faelslysis, the temporal bounds include a
30-year horizon for future effects because modehdgates that, within 30 years, the
treated stands would approach stocking levels sparding with forest development. In
addition, past stand replacing fires within thejgcovicinity such as the Elephant fire
(1981) that were treated with similar managemetib@as (salvage fire-killed timber and
reforestation) developed into young forested stanttgn 30 years. This stand
development is commensurate with the modeling pexd in this analysis. Stand
development modeling was extended beyond thisamee general trends and
trajectories of stand development under no funtheanagement beyond those
documented in Appendix B: Past, Present, and RaaboRoreseeable Future Actions of
the draft EIS.
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The air quality analysis considers potential impaotcommunities within 20 miles of the
project area as these are the communities thatWaimost impacted by any activities
within the alternatives. The temporal bounds engéd to the implementation phase of
the project as direct, indirect, and cumulativeet$ would be limited to the timeframe in
which proposed activities would occur.

3.2.2 Measurement Indicators

The effects of treatment on forest vegetation,dugbtential fire behavior, and air quality
are evaluated for each alternative.

The effects of treatment on forest stand struct@generation, forest products, and
landscape structure are evaluated using the fatigwieasurement indicators for each
alternative.

Trees per acre and their distribution by diameter ¢ lass: The number and distribution
of live and dead trees per acre by diameter ctag$e(3.1) is an important unit of
measure because it shows the effect of treatmendsferent size trees and resulting
stand structure. The four diameter classes aedhas.

1. Significance of surviving and planted live treesdsidual forest structure

2. Snag retention guidelines

3. Diameter classes for forest products (biomass amtbg products)

Table 3.1. Diameter classes used for analysis

Live Trees Regeneration | Surviving mid-story Surviving Overstory

Dead Trees Dead trees <15 inches dbh Medium snags | Large snags
Products Biomass Biomass (primarily) Sawlogs

Diameter Class 0-10 inches dbh 10-16 inches dbh 16-30 inches dbh | >30 inches dbh

Regeneration Attributes: ~ Over the project area, percent of area expectetest

desired stocking levels and NFMA requirements exduss metric to determine how well
each alternative meets the purpose and need fomestétion. The number of surviving
planted trees per acre (live trees 0-10 inchesameiter in table 3.1) and the
corresponding height and diameter growth of platriees is an important measure
because it displays the capacity of the actiomad¢et NFMA requirements and desired
stocking standards as defined by the Reforestatamdbook (FSH 2409.26b, 4.11a). In
addition, the height and diameter over time prowadeetric of forest development which
display development of forest habitat, and canlghasi contrasted to forest succession
and development with comparable past fires.

Miles of Road to Remove Roadside Hazard Trees:  The estimated miles of road
treated to remove hazard trees that have the paltemfall and cause damage to
resources or people is used to assess the safesyngf Forest Service roads in the forest
environment. FSH 7709.58 and 6709.11, 27.62dssatglards and guides for the need
for the removal of hazard trees along forest roaldss is an appropriate metric to
measure safety and where treatments meet standards.
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Estimated volume of forest products: The estimated volume of sawtimber and
biomass material produced by each alternative itrés to the local community
economy through offerings of timber sale and sereigntracts involving the removal of
forest products from public lands. Consequentlig s an appropriate metric to measure
how well each alternative meets the purpose and okeconomic recovery.

Landscape Structure and Diversity: ~ California Wildlife Habitat Relationships
(CWHR) vegetation typing (Mayer and Laudenslaye88)%and fire severity (Miller
2007; Miller and Thode 1997) are used to measunautative effects of alternatives on
landscape structure and diversity. CWHR vegetdiipa, size class, and density is an
effective proxy for seral stages and may be uselisfgay the relative distribution of
seral stages because it describes vegetationdypeage tree size, and canopy cover. In
addition, this allows for a congruent analysis ffé&s on forest vegetation and wildlife
habitat. Fire severity may also be used as itrdescthe effects of the wildfire on forest
vegetation, which in turn affects vegetation tygiee class, and density. Effects of past,
present, and future projects that focus on posttfgatment (such as roadside hazard tree
removal projects and fire-salvage projects) cowadpo fire severity and therefore,
relative percentages of fire severity affectedregatments is a relevant indicator to
measure landscape diversity.

The effects of treatment on fuels, potential fiehavior, and air quality are evaluated
using the following measurement indicators for ealtérnative.

Surface fuel load (tons per acre)The predicted surface fuel loads, as computed éy th
Forest Vegetation Simulator (FVS) and Fire and §&aftension (FFE) are reported
under the direct and indirect effects for eachraliBve. The fuel loads are reported in
tons per acre for the following fuel diameter césssl-3 inches, 3-6 inches, 6-12 inches,
greater than 12 inches, and all fuels greater thiaah combined.

Predicted flame length (feet):The predicted (FVS-FFE) length of flame measuned i
feet. Increased flame lengths can increase fiensity and the likelihood of torching
events and crown fires. Flame length is influenogoiart by fuel type, fuel arrangement,
fuel moisture, and weather conditions. Fuel type fime intensity, in turn, influence
production rates, or how fast firelines can be toieted by different suppression
resources, including hand crews and mechanicapewgrit. Flame lengths over 4 feet
may present serious control problems—they are &mgeérous to be directly contained by
hand crews (Schlobohm and Brain 2002; Andrews asttidkmel 1982). Flame lengths
over 8 feet are generally not controllable by gebased equipment or aerial retardant
and present serious control problems includinghiog;, crowning, and spotting.

Predicted Percent basal Mortality: The predicted (FVS-FFE) percent probability of
mortality for trees that may be killed by direcoszhing of needles or cambial damage
from a wildfire (Reinhardt et al. 1997) occurringder 90th percentile weather
conditions.
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Predicted Particulate Matter (PM); (tons) and PM, 5. Predicted amounts of
particulate matter emitted from project is measurg® M, (county wide) and Pl
(Portola Valley only) as forest management actsgisuch as pile burning and
underburning contribute to these levels.

3.2.3 Analysis Methods

Field inventories were conducted to measure ategaf existing vegetation in the
project area. Treatments units within the projeetavere inventoried using the Common
Stand Exam protocols for the Pacific Southwest &e@U.S. Department of Agriculture
[USDA] Forest Service Region 5). These treatmeitsiare representative of the project
area and the areas to be treated in all actiomaliges. Data was collected on live and
dead trees. These data were used in the followiatysis, data tables, graphs, and charts
and are incorporated by reference.

Field inventory data from the treatment units wiaatsied by site class to best represent
the range in average conditions between highetamer sites and were used as input to
the Forest Vegetation Simulator (FVS) and the &ivé Fuels Extension (FFE), a forest
growth model that predicts forest stand developnievi§ 1997; Dixon 1994). FVS-FFE
is a well established tree and stand growth mduslis supported and maintained by the
Forest Service. A specifically calibrated variahEVS is available for the Sierra
Nevada. Stand development over time is modeledjesirsting stand conditions, as
provided by post-fire field inventories. Salvage\vest and reforestation actions are
modeled in order to provide estimates of futurdduenags, and stand development
based on realistic and predictable inputs. Theaheds used to quantify existing
conditions and to predict the effect of alternatigatments on forest development.
Model results are used to highlight relative diéieces, not absolute conditions. No future
activities, fires, or natural regeneration evemésiacluded in growth simulations due to
the variable and unpredictable nature of such event

Geographic Information System (GIS) was used tdyaraeffects on forest vegetation on
the landscape scale by using fire severity dafipg CWHR data compiled by the
VESTRA (2000) vegetation coverage, and the postvagetation typing completed by
Vegetation Management Solutions USFS EnterprisenT(@@08) for the project area.

Natural Regeneration Discussion and Assumptions

Desired stocking levels

For the purpose of this project, the minimum dekstocking levels is between 75 and
150 established trees per acre. This range wagedarsing the minimum stocking
levels as prescribed in the Reforestation Handi§g&lid 2409.26b, 4.11a) for
Ponderosa/Jeffrey pine and mixed conifer typesséatgpes were used to formulate an
acceptable site specific range for the project.afba desired forest vegetation type is a
pine dominated Sierra mixed conifer forest charastie of native fire regimes within the
east portion of the transition ecological zoneiniMum desired stocking levels should
be met within five years after harvest as specifieder the NFMA.

Factors affecting natural regeneration
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Accurate predictions of natural regeneration affcdit to make and must be based on a
number of assumptions. Factors that effect nateggneration include:
1. The availability, location, and distance of suraryiseed producing trees.
2. The periodicity of successful cone crops and abocelaf seed produced, and the
timing with which these factors coincide with seedlveceptiveness.
3. Seedbed conditions such as receptiveness and siieravailability effect the
over wintering and germination of seeds, as welesslling establishment,
growth, and survival.
4. Animal and insect populations’ affect numbers adsand seed predation as well
as fungi can affect seedling germination and satviv
5. Early growth and survival of seedlings may be aéddy micro-site (frost &
heat), precipitation, climate (drought), shadingd aompeting vegetation
(primarily grasses and shrubs).

These factors that effect natural regeneratiorbatie variable and difficult to predict.

For example, the availability and abundance of sedlde canopy of fire killed or injured
trees are variable as is the distance of survi\daegd-producing trees to unstocked areas.
Cone and seed crops and the timing and abundarsszdffrom future cone crops are all
variable and affect establishment of natural regetren (Smith et al. 1997). Variation in
seedbed receptiveness, micro-site availability, mogsture conditions in the seedbed
affect seed germination, seedling establishmeiwtgaowth (Fowells and Stark 1965;
Kemball et al. 2006).

However, reasonable qualitative assumptions basetientific literature, field
observations, and forest development after past ian be made, and are necessary, in
order to describe and compare stand developmentiove for each alternative.

Seed dispersal and seedling establishment

The historical rule of thumb is that most conifeas effectively disperse viable seeds
and naturally regenerate areas within one andfadalio tree heights from the seed
source (McDonald 1983; Smith et al. 1997). Thiswemtional wisdom largely holds
true particularly for species with larger, heawweeds such as pine species (ponderosa,
Jeffrey, and sugar pine) where the majority of daéld within a hundred feet or so from
the parent seed tree (USDA 1990 Agric. Handbook 654 Effects Information
System). Capacity to disperse seeds and natueglgnerate areas typically decreases
exponentially at further distances (Greene and samin2000; Nathan and Muller-Landau
2000; Smith et al. 1997); however secondary digpenechanisms such as dispersal by
animals may increase dispersal distances (USDA;198than and Muller-Landau
2000). The rule of thumb has also been appliegpézies such as Douglas-fir and white
fir (Gordon 1979; McDonald 1983; USDA 1990). Maexzent peer-reviewed literature
(Shatford et al. 2007), and observational studiesva 2006) suggests that natural
regeneration, particularly in species with lighdeeds such as Douglas-fir, white fir, and
incense cedar, may occur much farther with gregtantities than once thought.
However, Shatford et al. (2007) also recognizetl‘tih@ establishment of conifers after
wildfire was highly variable from year to year, gpldce to place, resulting in high
variation in tree density and size.”
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Field experience and observations from many labatslturists and culturists confirm
that sites closest to the surviving seed source ta greatest capacity for natural
regeneration, particularly the preferred speciet &$ pine, and this capacity diminishes
the farther the distance from the “edge” or seaegoincreases. Capacity for long
distance seed dispersal resulting in natural regéioe relies more heavily on the
coincidental occurrence of several of the aforeieaert factors being favorable. While
natural regeneration closest to the edge is mdieble, depending on the coinciding
alignment of favorable seed development, dispensshanisms, seed bed receptiveness,
and microsite conditions (such as aspect, soil tmaslight levels, and presence/absence
of competing vegetation) for successful establishiraed growth adds uncertainty and a
large degree of variability to the capacity forden distance regeneration.

Natural regeneration establishment in past local fi res

For example, surveys of natural regeneration ntwae five years after the Bucks fire
and Devil's Gap fire on the Plumas National Foredicate that most of the natural
regeneration that met desired levels occurred wilpiproximately 200 to 300 feet of the
edge, depending on the height of the nearest sngvstand. In addition, larger areas
that burned in the Devil’'s Gap fire did not haveegh natural regeneration to meet
desired national stocking levels. For every 30@ssurveyed, only approximately 100
acres could be certified to meet national and reitree stocking requirements (Gott, J.,
personal communication 2008).

The Cottonwood fire burned more than 46,000 acféseoTahoe and Humboldt-Toiyabe
National Forests. This fire occurred approximaggymiles south of the Wheeler Fire on
the east side of the Sierra Nevada Range. Timitlgiolarge fire coincided with one of
the most favorable pine cone crops noted in themtgeast. Natural regeneration around
the edges of the fire numbered in the thousands@dlings per acre; however, areas in
the middle of large high severity areas did notehaatural regeneration deemed
sufficient to meet desired stocking levels. Ddtreforestation personnel from the
Sierraville Ranger District (Tahoe National Forest)imate that despite the bumper cone
crop, only approximately one-third of the area ssstully regenerated naturally meeting
desired tree stocking levels (Weaver, S., persoo@munication 2008).

In 2000, the Storrie fire burned over 55,000 aciReceived comments (Hanson project
comment letter 2007) suggest that areas are sudctbgsmturally regenerating; While

this has also been recognized by Forest Servidegsionals, the commenter’s
interpretations of patterns of natural regenerasicnoss the reforestation area are not
necessarily valid as sampling was limited due talssample size (less than 1/22,800

of the area was sampled) and plots locations vimiited due to “accessibility”. Field
observations from post-fire stand exams performed®FS reforestation personnel
indicate areas of successful natural regenerattoaramear the edge with longer distance
dispersal by white fir and incense cedar. Howenetable areas in high severity burn
patches did not have sufficient natural regenemgii@Hanlon, R., personal
communication 2008 & Smith, B., personal commumicaR008). It should also be
noted that in the summer of 2008, a number of thigig fires “re-burned” within the
footprint of the 2000 Storrie Fire resulting in radity of established natural regeneration
and existing live trees which could have providested source. These “reburn” fires
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could have additional negative effects by creatingndscape devoid of natural
regeneration or trees capable of naturally reg¢ingrthe site.

Natural regeneration establishment in Moonlight and Antelope Complex Fires

During the summer of 2008 and the spring of 20@@nerous Forest Service
professionals, including foresters, culturists@restation specialists), botanists, and site
visits with regional silviculture staff have covdrthousands of acres of the Moonlight
and Antelope Complex fires through the course ofgat assessments, unit preparation,
reforestation activities, and surveys. All of thgsofessionals have noted the lack of
natural regeneration of conifers, particularly witthe large areas that burned with high
fire severity where few surviving trees exist (joeral communications B. Smith 2008, L.
Smith 2008, Belsher-Howe 2008, Coppoletta 2008dtam 2008) Within the

Moonlight and Antelope Complex fires, natural regiation does exist; however, this
natural regeneration is limited in large areasighfiire severity, and is highly variable
dependent on the degree and size of fire sevardynamber and proximity of surviving
trees capable of producing viable seed. Thismsistent with observations from past
fires as noted above.

Cone collection efforts indicate that the 2008 corgp is generally a light to moderate
year and overall is less than what would be comsdla “banner” year. The ponderosa
pine and Jeffrey pine cone crop was poor due to peed set and insect occurrence (seed
midge). The Douglas-fir cone crop was generallyrphe to a frost event in the spring
and the incense cedar cone crop was light to pdbe sugar pine cone crop was light to
moderate this year; however the abundance of cenalggest that next year could be a
good year dependent on weather patterns and ceeetipopulations. The white fir and
red fir cone crops were scattered. (personal conation P. Stover 2008). This
suggests that capacity for natural regeneration less/than optimal.

Natural Regeneration Assumptions

For the purposes of this analysis, effective seggedsal distances for pine species are
assumed to be within one and a half to two tregttgi(for a 125 ft site tree: 188 to 250
feet) from the edges of surviving stands. This Mde slightly less than distances
observed on the Devil’'s Gap and Bucks Fire sineagye stand heights are smaller
within the Moonlight Antelope area due to gener&lyer site quality. While effective
seed dispersal distances for Douglas-fir, whitedfidd incense cedar are assumed to be
slightly farther, approximately 600 feet from tt@ges of unburned stands and stands that
burned with low to moderate severity, such natynabenerated stands would not likely
contain a proportion of pine species that wouldthdesired conditions. The areas
farther from seed sources, especially those larggsahat burned at high severity may
regenerate, but would take a longer period (paéntilecades) and have more variable
success in meeting desired stocking standards.

In addition, a strategy reliant solely on natuegdeneration would likely not establish
desired levels of stocking or desired species witticeptable temporal bounds
considering the interaction of the aforementionadables that affect natural
regeneration. Considering this, and the factdngtnaturally occurring regeneration
may also be damaged by salvage harvest operatiopeged in the action alternatives
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(Donato et al. 2006), all action alternatives id@ueforestation utilizing a wide spaced
low density cluster planting. The cluster plantisglesigned to establish minimum
stocking levels of desired species appropriatéifemative ecological forest type at a
density high enough to meet desired stocking leweislow enough to compliment any
natural regeneration that may occur. The clustangement is also designed to be
congruent with variable seedling survival to proglacplanting that mimics the
heterogeneity and pattern of a naturally occurfargst.

Fire Weather Discussion and Assumptions

The modeling of potential fire behavior was dondenmB0th percentile weather
conditions (table 3.2) that were calculated usiitg Family Plus (Main et al. 1990). The
90th percentile weather is defined as the sevéfepercent of the historical fire weather
conditions occurring during the fire season. Therdd weather station was used to
compute 98 percentile fire weather conditions. This weathatian is located 6 miles
northwest from the project area and best predictsl Ihistorical and current weather
patterns in the analysis area.

Table 3.2. Parameters used for stand-level modeling under 90th percentile weather
conditions.

Weather Variable Value Weather Variable Value
Weather Station Name Pierce Temperature (Fahrenheit) 91°
and ID Number (# 040915)
Time of Year June 30 to Herbaceous fuel moisture 30%

September 15
1-hour fuel moisture 1.9% Woody fuel moisture 70%
10-hour fuel moisture 2.5% Probable maximum 1 minute 20-foot wind 10 mph
speed?

100-hour fuel moisture 4.6% Foliar (leaf) moisture content” 90%
1,000'h0Ur fuel moisture 6.1% Wind reduction factorb 0.4
Relative Humidity 10%
Sources:

a. Crosby and Chandler 1966
b. Stephens and Moghaddas 2005a, b; Agee et al. 2002
c. Rothermel 1983

3.2.4 Design Criteria

Chapters 1 and 2 of the draft EIS provide detaiéarmation about the design criteria
used for each alternative.

The harvest systems were determined by evaluaipgraphy, slope, and access for
each unit. Ground based mechanical, skyline, ahiddpeer harvest systems are
proposed under the two action alternatives (chdptdrthe draft EIS). All harvest
operations would adhere to the standards and guésetet forth in the timber sale
administration handbook (FSH 2409.15 including Red supplements) and the Best
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Management Practices as delineated in the Watdit@phmnagement for Forest System
Lands in California: Best Management Practices (ASD00).

For both action alternatives, marking guidelinesilddocus on the removal of fire-killed
(dead) trees and the retention of live trees. iMwifjuredd and/or dying live trees would
be designated for removal under the silviculturakpription; however, incidental
removal of live trees may be necessary in ordéaciitate the operability of harvest
operations such as the construction of skid triitggings, and temporary roads. In
addition, snags (fire-killed/dead trees) would é&ined in designated snag retention
areas within the treatment areas. The treatm@ty are designed to encompass large
areas of high severity where the vast majoritpoif all, trees within the stands are dead
and economic recovery treatments are approprigtese units include small inclusions
of areas that burned with moderate fire severi@t(b75 basal area mortality) which
occur around the edges (“the rind”) or as islarrdsiad/within larger areas that burned
with high fire severity. However, the emphasidhef salvage and reforestation
treatments are focused on the larger areas thaetwvith high severity.

3.2.5 Type and Duration of Effects

Direct Effects. These are effects on forest vegetation that iseetty caused by
treatment implementation or, as with alternativgn8 action), a lack of treatment.

Indirect Effects. These are effects on forest vegetation thatraresponse to the direct
effects of treatment implementation or, as witlerative B (no action), a lack of
treatment.

Duration of Effects. Direct effects would likely be limited to the peot
implementation phase. Indirect effects would kestond the implementation period and
occur within the temporal bound of the cumulatiffee analysis described above in
section 3.2.1 (Geographic Area Evaluated for Imgact

4. Environmental Consequences

4.1 No Action Alternative: Alternative B

4.1.1 Direct and Indirect Effects — Alternative B

Existing stand conditions would persist and deveiogltered by active management.
Standing snags would persist and the site wouldybielly colonized by grasses, forbs,
and shrubs within three to five years. It is esoFeble expectation that the site would
develop comparable to that of similar local fireattburned in the recent past where
salvage did not occur including the Mt. Hough Coexp1999), the Storrie fire (2000)

and the Stream fire (2001). On these sites, grassgsas cheat grass and shrubs such as
Ceanothus@. cordulatus, C. velutinlignd ManzanitaArctostaphylos patulaspecies

have occupied the site while standing snags domnithat overstory of the high severity
burn areas. Shrub fuels would be established nvithiyears.
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Table 4.1 displays the existing and projected s&nature within proposed treatment
units under the no action alternative. Hundreddeafd trees and very few live trees per
acre characterize the forest structure. Snagdtdk are highest the first ten years within
the smaller diameter classes, while larger snagagpéor relatively longer time periods
which is generally documented in existing scieatitierature (Cluck and Smith 2007).
Nearly all snags would be expected to fall by agpnately 20 years post-fire
contributing to greater fuel loads. The limbs anteb from these fallen trees would
accumulate as surface fuels (table 4.2). Over tihig fuel is expected to increase each
decade as trees fall over. Within 10 years, sutfiaeks up to 12 inches in diameter are
projected to be 14 tons per acre. Within 30 yeaugface fuels up to 12 inches in
diameter are projected to average 17 tons perdardo dead trees falling over.

Additional snag recruitment would be expected thfodelayed mortality in the few live
trees per acre. Those live trees injured durieditle may be more susceptible to biotic
and abiotic agents that hasten delayed coniferatityrtiue to reduced tree vigor. This
phenomenon has occurred on past local fires (8t8000, Stream 2001), and is well
documented in the scientific literature (Ryan amihRardt 1988, Hood et al. 2007, Filip

et al. 2007).
Table 4.1 Existing and projected stand structure fo r alternative B, the no action alternative.
Time Live Trees Per Acre by Diameter Class Dead Trees Per Acre by Diameter Class Basal
Frame | Total | 0-10" ‘ 10-16" ‘ 16-30" ‘ >30" | Total | 0-10" | 10-16" | 16-30" | >30" | Area
Alternative B: No Action (Site V) -- No Salvage Har  vest, No Reforestation
Existing 9.6 0.0 7.9 1.5 0.2 287.7 | 223.6 48.5 13.6 2.0 12
Harvest - - - - - - - - - -
Post 9.6 0.0 7.9 1.5 0.2 287.7 | 223.6 48.5 13.6 2.0 12
10 years 9.4 0.0 5.8 34 0.2 139.3 | 98.6 29.1 9.9 1.8 16
20 years 9.2 0.0 2.4 6.2 0.4 22.2 4.3 10.2 6.1 1.5 20
30 years 9.0 0.0 0.1 8.2 0.4 4.5 0.0 0.4 2.9 1.3 24
Alternative B: No Action (Site Ill & IV) -- No Sal  vage Harvest, No Reforestation
Existing 11.6 2.1 4.1 3.8 1.0 434.7 | 354.1 40.9 329 5.7 23
Harvest -- -- -- -- -- -- - - --
Post 11.6 2.1 4.1 3.8 1.0 434.7 | 354.1 40.9 32.9 5.7 23
10 years 10.4 1.5 3.8 3.7 1.3 200.4 | 1484 23.5 22.7 5.0 24
20 years 10.0 1.0 3.6 3.9 1.4 40.1 13.2 8.0 14.2 4.4 26
30 years 9.6 0.8 2.2 4.9 1.5 10.8 0.1 0.6 6.2 3.8 28
Note: Stands combined for all harvest systems.

Table 4.2. Predicted surface fuel, flame length, an

d basal area mortality for the no action

alternative.
1to3 3to6 6 to 12 Greater All Predicted Predicted
Inch Inch Inch than 12 Surface Flame Percentage
Diameter | Diameter Diameter Inch Fuels length of Basal
Surface Surface Surface Diameter Area
Fuels Fuels Fuels Surface mortality
Fuels
Treatment Time Tons per | Tons per Tons per Tons per | Tons per (Feet) %
Type frame Acre Acre Acre Acre Acre
No Action Existing 2.6 2.8 3.2 0.5 9.1 4.0 58.3
No Action 10 years 2.8 4.3 7.0 4.9 19.0 7.7 93.2
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No Action 20 years 2.6 4.9 10.4 10.0 27.9 10.7 95.3

No Action 30 years 2.4 4.3 10.3 12.4 29.5 10.9 94.3

The Stream fire serves as the best example oftdiretindirect effects as it is
immediately adjacent to the project area and bunm@@01. Approximately a third of

the Stream fire was salvage harvested; howeveyrbalvaged areas are characterized
by standing snags and are dominated by ceanothshk bpecies. South and west aspects
tend to have less shrub cover (estimated 30-5@pBrm an intermix mosaic with areas
heavier to grass and forb cover, while north arsd agpects are more heavily dominated
by brush (estimated 50 percent cover with soms sipeto 70 percent cover).

Both grass-forb cover and shrub cover presentsiftaiohe competition for water and
light with naturally established and planted saegli This competing vegetation would
likely result in decreased survival of tree seagffiand would definitely inhibit growth

for years if not decades. Consequently, the sitelaviikely be occupied by brush with
an intermix of grass and forbs. Over time, laddet erown fuels would develop where
establishment of natural regeneration via seed frature conifers that survived the fire.

Predicted flame lengths and percent of basal alled lare displayed in table 4.2. Under
the no action alternative, flame lengths exceegled &nd are projected to exceed 10 feet
within 30 years. These increased flame lengths alieect result of fire burning in dead
and down logs, branches, and shrubs. Fires bumistgnds under J0percentile

weather conditions (table 3.2) in the no actioeralitive are expected to result in
mortality exceeding 90 percent of live basal atérader the no action alternative, this
general trend in high flame lengths (>10 feet) emgtesponding high tree mortalily (>90
percent) is expected to continue at least 20-36syiato the future.

Smoke from No Action

Under the no action alternative, there would beif®burning and no underburning,
therefore, there would be no smoke directly geeeratanagement activities. It is
expected that there will continue to be lightnimgl auman caused ignitions within the
perimeter of the Moonlight and Antelope Complers$irwhere these wildfires cannot be
contained and they burn into heavy fuels, it isested that heavy smoke from fire
burning or smoldering in jack-strawed logs wouldulé This smoke would be blown to
the northeast towards Susanville and Janesvillggigally southwest winds during the
day. At night, smoke from a fire in this area woaidve down the Indian Creek drainage
and likely cause impacts to the community of Geeasalley.

Roadside Hazard from No Action

Existing conditions along all traveled roadwayshwitthe Moonlight fire perimeter

would persist and are predicted to alter roadwaygscaeate an unsafe environment for
forest users, contractors, and Forest Service grepto In terms of forest vegetation and
stand condition along the roadside corridor, th@d$ would persist as depicted in Table
4.1 and as described above. However, the facthbdtees along the roads within the
Moonlight Fire pose a serious threat to all peramisg the forest in any capacity make
this an issue of safety.
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Most snags are expected to fall within 25 years-poes(BE/BA Moonlight RSHTR).
Based on 30 years of local experience and obsenvathm district staff of snagfall in

the Will (1979) and Elephant (1982) fires, it igeabthat fire-killed stands tended to have
higher and faster rates of snagfall than the “ratoackground mortality” snagfall.
These local observations are generally consistéhttrends described in the Russell
(2006) study showing that fire-killed snags hawedo half lives and that snags fell much
faster in areas that had been logged. Also, a Gaesvand Mast study (2005) suggests
differences in burned and unburned snag fall ravesluding that burned snags fell
faster at a higher rate than unburned snags. fdrerehe assumption in the BE/BA is
reasonable and reflective of local conditions. tik@mmore, the Russell (2006) study
showed that ponderosa pine and Douglas-fir, twth@imost common occurring species
killed in the Moonlight fire, have a half-life of 716 years depending on whether the
area had been salvaged logged or not with pondeinsgredicted to fall sooner than
Douglas-fir.

Forest Health and Protection (FHP) monitoring td-injured trees has revealed the
failure of 8-inch to 24-inch DBH red and white fivjth green crowns, in as little as three
years with the rate of failure increasing dramdiycafter the fourth year post-fire,
especially in conjunction with high winds or heanows (Cluck 2007).

Dahm (1949) studied the fall rate of ponderosa pmags. When considering all trees
within Dahm’s study site, 78 percent of the tread fallen 22 years post fire with an
average of 3 trees per acre still standing. IrMbenlight fire roadside areas there are
approximately 297 snags per acre in all size ctaand 74 trees per acre in trees above
10-inches DBH. The 297 snags per acre were takem $tand exam and cruise data
from the Moonlight RSHTR project and is an averager all severity classes. If in 22
years 78% of all snags had fallen in the roadsida,®31 trees per acre would have
fallen with 58 trees per acre of those 231 beingr d@-inches DBH. The roadside area
makes up 4,389 acres of the entire Moonlight an@&\ér Fires Recovery and
Restoration Project. Using the same parametengealig013,859 trees would be on the
ground in the roadside areas with 254,562 of thess being over 10-inches DBH.
Delayed conifer mortality would contribute to ma@reags with potential to fall within
these areas. This underscores the long-term mglpatential for hazard trees to persist
along these access routes, compromising safetieftades in the absence of treatment.

In another study by Passovoy and Fule (2007) ®s fper acre remain standing 27 years
post fire. However, the number of shags per acmeisleading due to the high number of
Gamble oak snags, a hardwood species that doesaat in the project area, that remain
standing at year 27. This overestimates the cosifags that remain standing in the
study area. Although California black oak is acsp®that exists in the Sierra Nevada, it
is an infrequent and incidental species withinghgect area. Of the conifer species that
are applicable to the project area, namely pondgroge and Douglas-fir, the snags that
remain standing at year 27 are much more reduoad tine 55 per acre in Passovoy and
Fule. In their own abstract, the authors conchihae “Few fire created snags remained
by the 27" year post fire.”
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Under Alternative B, trees remaining in the roadstdrridor in the Moonlight fire are
expected to fall within 25 years post fire. WHtés will provide more habitat for

various wildlife species (Russell 2006), snags fiamg within falling distance of the

road will present a better likelihood of damagedads and injury or fatality to anyone
using these roads due to the higher concentrafipeaple on roads verses in the general
forest area.

4.1.2 Cumulative Effects Common to All Alternatives

In order to understand the contribution of pasibastto the cumulative effects of the
proposed action and alternatives, this analysiss@n current environmental conditions
as a proxy for the impacts of past actions. Thisdcause existing conditions reflect the
aggregate impact of all prior human actions andnaaevents that have affected the
environment and might contribute to cumulative efe

This cumulative effects analysis does not attempfuiantify the effects of past human
actions by adding up all prior actions on an acbgraction basis. Focusing on
individual actions would be less accurate than iloglat existing conditions because
there is limited information on the environmentapiacts of individual past actions, and
it is not reasonably possible to identify each enery action over the last century that
has contributed to current conditions. By lookaigurrent conditions, the Forest
Service is sure to capture all the residual effetfgast human actions and natural events,
regardless of which particular action or event dbated those effects. The Council on
Environmental Quality issued an interpretive memdtan on June 24, 2005, regarding
analysis of past actions, which states, “agen@esconduct an adequate cumulative
effects analysis by focusing on the current aggeegtiects of past actions without
delving into the historical details of individuadgt actions.” For these reasons, the
analysis of past actions in this section is basedusrent environmental conditions.

Past Projects The cumulative effects of past management prestitre exclusion, and
high-mortality fires (appendix B) have largely shddorest structure prior to the
Moonlight and Antelope Complex fires. On public gd/ate lands, past harvest
activities focused on removal of dominant and coihamt trees and retention of biomass
and even-aged management. During the MoonlighAastelope Complex fires, much of
the area in this condition (high fuel loads, higgnsl density) burned with high severity
(Fites et al. 2007). Post fire, these areas aredwwinated by dead trees with little
surface fuel other than litter, twigfall, and dolarned logs and will likely become
dominated by shrub species within the next decaserall, past harvesting which
focused on removal of live dominant and codominigeds, retention of biomass, and no
treatment of surface fuels combined with completalireated reserve areas, contributed
to high severity fire patches of fire in the an&éyarea.

Since 1996, commercial thinning from below, witldamthout prescribed fire, has been
the principal silvicultural treatment implemented mublic lands in the analysis area.
This silvicultural treatment has been used to distaeveral fuel treatments within the
analysis area (Hungry, Antelope Border, North Aopel, Pinebelt, Stony, and Dry Flat
Projects). These areas were treated to meet desirglitions in terms of potential fire
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behavior and tree mortality. During the MoonlightlaAntelope Complex fires, all of
these treatments were impacted by the fire (Fites €007). A report completed after the
fire concluded that 1) treated areas were utildeding suppression along several flanks
of the fire for both direct attack with dozers drahdcrews, as well as for indirect attack
with burn operations, and 2) treated areas thatdzliduring the first two days—when
suppression resources were limited and fire belhaware uniformly intense—had
reduced fire effects compared to untreated areasorhe areas, these treated sites had
moderate to high severity effects (Fites et al.7200oday, these treated areas typically
have many live trees, some newly created snagsswafatce fuels composed primarily of
litter fall from scorched trees. Overall, past ftrelatments resulted in patches of lower
fire severity within the analysis area.

Wildfire Suppression and Fireline and Burned Area Energency Rehabilitation
(BAER) Efforts. Suppression tactics taken during the Moonlight Antklope Complex
fires affected forest vegetation and fuels. Tlotida included air drops of water and
retardant, back burning, construction of contnoé$ by bulldozers and hand crews, live
and dead tree falling, and construction of stagiregs, safety zones, escape routes, and
drop points. These suppression tactics alterexbfaregetation largely through removal
of vegetation and/or fuel accumulations or re-agesment of fuels. Due to the linear,
localized, and dispersed effects of these actssitigere is a negligible effect on
remaining forest vegetation and fuels.

In addition, fireline and BAER rehabilitation effsrwere implemented to reduce
negative effects of these activities within the freas. Fire suppression rehabilitation
activities include rehabbing roads, helispotsetsatones, and water sources to pre-
incident conditions; applying erosion control maasusuch as waterbar construction to
dozer and handlines, pulling vegetative debris lmattkh control lines, and removing
debris deposited in stream channels as a ressitpgression efforts.

BAER treatments within the analysis area includedrovement of drainage structures,
including culverts, to accommodate increased fland debris resulting from the
Moonlight and Antelope Complex fires. These firelend BAER rehabilitation
treatments are also localized and dispersed atttedandscape and have negligible to no
measurable effects on forest vegetation, fuel logdire behavior, fire severity, or air
quality.

Roadside Safety ProjectsThe roadside hazard trees are currently being vethwithin
the Antelope Complex fire area under the Sage, |8pée Last Chance, and Dry Flat
Roadside Safety and Hazard Tree Removal Projddts.purpose of these projects is to
provide for safe travel along roads within the fireas. Under these projects, fire-killed
and fire-injured trees expected to die within thyears are removed resulting in a
reduction of standing snags near the roadway. eShmese projects are limited to 150 to
200 feet on either side of the road, these eff@&docalized and restricted to roadsides,
approximately 11 percent of public lands within #malysis area. This calculation
represents the maximum and furthest extent of rmabkueffects on forest vegetation
that would occur as a result of implementing th@egects. Since the removal of
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hazardous, fire-killed and fire-injured trees woaldy occur within striking distance of
roads and facilities under these projects, theceff@ould be limited to these areas, and
subsequently, dispersed across the 87,647 acrgsanatea resulting in a minimal scale
of effects. Due to the limited and dispersed retirthese effects, these activities would
not substantially affect forest vegetation, fueldmg, fire behavior, or air quality on the
stand or landscape level.

Post-fire salvage projectsThe Camp 14 and North Moonlight projects are $ab/age
projects proposed by the Beckwourth Ranger DistAltimas National Forest, and the
Eagle Lake Ranger District, Lassen National Forespectively The Camp 14 project is
completed while the North Moonlight project is @mtly under contract and ongoing.
These fire salvage projects are limited to lesa 280 acres in size, and occur in separate
watersheds. Both of these projects include hang$te-injured trees in the interest of
capturing the value of those trees which were suibisilly damaged by the fire and likely
to die in the near future; however, since thesgepts also primarily target areas of high
to moderate burn severity where greater than 5€epéof the basal area was killed, most
trees harvested would be dead, fire-killed tréBse contributions of these two projects

to cumulative effects include a localized reduciiosnags, in snag recruitment from
fire-injured trees, and in high burn severity fargtsucture. These two projects would
affect 0.7 percent of public lands within the as@yarea and represent the smallest
contribution towards cumulative effects to foresgetation, fuel loading, fire behavior,

or air quality within the analysis area. Due te #ize, scale, and, in the case of Camp 14,
the dispersal of such activities, these localiZéeces would be minimal when

considering the extent of the analysis area.

Reforestation projects.Reforestation of national forest lands where neagge harvest
is proposed began within the analysis area in g#008. A combination of low density
wide spaced cluster planting in the Antelope Lake Babcock Peak areas and low
density square-spaced planting in the Camp l4arearred within areas of high fire
severity accounting for a total of approximatel\8&gres planted in 2008. During the
summer of 2008, the Frazier Cabin Reforestatioferancluded 141 acres of
mechanical site preparation which accounts for @dréent of the analysis area and
consequently results in a negligible contributiorttmulative effects. Approximately
10,500 acres of high severity, unsalvaged areas planted in Spring 2009 across the
Mt. Hough and Beckwourth Ranger District portiofishe Moonlight and Antelope
Complex fires utilizing a combination of low densgilanting arrangements. These
additional acres of reforestation occurred in wesgeéd areas of the fire including old
plantations and natural stands. Manual releasamegds would occur within one to two
years following planting. The net cumulative effaould be the enhanced establishment
of conifer seedlings across the analysis areadardp re-establish forested conditions.

Post-fire Salvage and Reforestation on Private timérlands. Private lands account for
over 19,000 acres or approximately 22 percenteftialysis area. Since fall 2007
through the present, fire salvage harvest has beeurring on these lands.
Approximately 4,073 acres were planned for salfsgeest in 2007 and fire salvage
timber harvest plans filed to date in 2009 accdonan additional 7,381 acres
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approximately. Based on current activity, private salvage projects occur mostly on
productive, well-stocked stands that burned witlderate to high burn severity resulting
in a notable reduction in densities of fire-killadd fire-injured trees on private lands. It
is reasonably assumed based on state forest graegalations and private timber
practices that these areas would be re-plantedramédged for maximizing tree growth.
Figure 4.1 displays representative fire-salvagerafarestation practices and effects
common on private timberlands six years after tlogre fire (2000) on the Plumas
National Forest.

Figure 4.1 Boundary of National Forest and Private timberlands in the Storrie Fire.

National Forest (on the left) was not treated. Priv.  ate timberland (on the right) salvage
harvested fire-killed and fire-injured trees and re  planted. (Courtesy of R. O’Hanlon 2006).

Future HFQLG Projects. Future Herger-Feinstein Quincy Library Group prtgetbat
may occur within the analysis area include the \d4tdProject (2009) and the Keddie
Project (2009). These projects would include Dafdad-uel Profile Zone fuel
treatments, area thinning treatments, and growgeiseh treatments which would involve
timber harvesting and include silvicultural preptions which involve thinning from
below to reduce hazardous accumulations of ladagicanopy fuels and promoting
shade intolerant species. These projects wouldsfoatharvesting green trees and would
likely be modified to avoid areas affected by tine;fparticularly areas that burned with
moderate to high severity. Contribution to cumwkatffects would include localized
reduction of stand densities through timber harf@sising on the removal of trees less
than 30 inches diameter and the removal of snagsredtment units from either the
Wildcat or Keddie projects would overlap with tnea&nt units in any action alternatives.
Approximately 155 acres of these projects (75 afrmas the Wildcat Project and 80
acres from the Keddie Project) may occur withindhalysis area; this would account for
0.2 percent of the project area. Consequentlyctiméribution of these projects to
cumulative effects would be negligible since 1atreents would occur in low severity
areas, 2) prescriptions would be focused on maimgimature forest cover and reducing
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hazardous fuel conditions, 3) the units are gedgcafly disparate, and dispersed from
the action alternatives, and 4) the vast majoriitthe units occur outside of the analysis
area and the perimeter of the fires.

Christmas Tree and Firewood cutting. Due to partial to complete scorch of most small
trees (less than 10 inches in diameter) Christnegsdutting would likely be limited

within the analysis area; any negative effects ffdimistmas tree cutting would be highly
dispersed and negligible. Firewood cutting wilkiik be limited as firewood cutters
prefer not to cut trees that have blackened baudk,aze only allowed to cut dead trees
within 100 feet of the roads. In addition, the lgydor firewood would deteritorate over
time, making this area undesirable for firewoodiogt Overall, Christmas trees cutting
and fuel wood cutting, would have a negligible efffen future stand and landscape-level
forest vegetation, fuel loading, fire behaviorefgeverity, or air quality due to the

limited, highly localized, but largely dispersedura of these activities. As a result
cumulative effects would be negligible and immeable on a per acre basis.

Recreation. Under all alternatives, accessibility in the aeaibtorized traffic and
recreation visitors would be maintained. Populivaies include camping, off-highway
vehicle (OHV) based recreation, and hunting. OF¥ aan compact the soil and cause
erosion which may negatively effect plant growtld astablishment. OHV use can also
damage and/or kill natural regeneration througlsiting or compaction; however due to
the dispersed nature of this type of recreatiom etfiects would be highly localized and
have little to no measurable effect on forest vatyah across the analysis area. The
primary effect of recreation activities, with respeo forest vegetation and fire, is the
potential for ignition sources from campfires, \@&s, and other intentional or
unintentional ignitions from forest users duringnsner months. It may be reasonably
anticipated that recreational use within burnedsgill decrease in the near future due
to public safety and aesthetic issues in the buaned, resulting in fewer ignitions from
human causes over the short term. As a result lativel effects would be negligible and
immeasurable on a per acre basis.

Livestock Grazing. Within the nine active grazing allotments in the fperimeters
there is expected to be minimal impacts to foregietation due to the following reasons:
1) cows did not graze burned areas in 2008, theoseafter the wildfires, therefore
vegetation have had a full year of rest to respr@uthe increase in transitory (upland)
range 2-5 years after the fires may take some mggmiessure off of the meadows and
riparian areas with a flush of dryland grass/fdtz livestock may find palatable, and 3)
long term recovery will be unimpeded through stadherence to use standards which
are: 20% willow use, 20% aspen use, 20% bank &ttersand 50% meadow use. Cows
are removed from the pasture when any one of tinigggers are reached. In addition, the
Lower Lone Rock Creek watershed is scheduled te bhal.5 mile temporary electric
fence constructed in spring, 2009, before theeatt® turned out, which will prevent
grazing in that reach of the watershed, furthevélhg forest vegetation, riparian
vegetation and streambanks to recover.
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Grazing in upland areas may be limited due to artsoohforage; however some
damage and/or mortality may occur to natural regeioe and planted tree seedlings due
to crushing or compaction from animals. Based enetkisting stocking rates, the season
of use, and the distribution of primary range asnb® project area, this is expected to be
negligible due to scale and primary locality of tivestock.

4.1.3 Cumulative Effects — Alternative B

Under the no action alternative, the harvestinfiretkilled and fire-injured trees would
be limited to the roadside hazard projects curyamtiderway in the Antelope Complex
fire area. The maximum extent of these activivesild be limited to approximately 150
to 200 feet of either side of the roadways—roudhpercent of the public lands within
the analysis area (table 4.3a). This would profidesafe travel along forest roads;
however, due to the scale and scope of the prdggge areas of untreated burned areas
would exist. Brush species and standing snagsdvaininate these areas, and, over
time, these snags would fall resulting in a bruskdfwith high fuel loads arranged in a
jackstraw pattern.

Under alternative B, approximately 5 percent of N&®Is would be subject to timber
harvesting under other completed, current or preggsojects accounting for 5 percent
of all NFS lands that burned with high severityl§lead4.3a). Timber harvesting to
recover economic value of fire-killed trees woutat nccur on 95 percent of public lands
in the analysis area and 95 percent or those Nk léhat burned with high severity.
Areas proposed for treatment under alternativeS,A), or E would remain untreated
and would assume a passive management strate@gijoa). Although all alternatives
leave large areas of these fires largely untreaeldr a passive management strategy;
alternative B (the no-action alternative) propaseleave the largest proportion of the
landscape untreated.

Cumulatively, alternative B would affect 18 percehall acreage within the analysis
area through post-fire harvesting activities (tabia). The majority of the acreage
comes from private land harvest within the analgséa.

Under alternative B accessibility would limit fueuforest management activities
(including cultural treatments to enhance survarad growth of natural regeneration)
due to the high cost and safety concerns. Witholttiral treatments, survival and
growth of natural regeneration that does beconabbshed would likely be reduced due
to competing vegetation. These sites would be dated by brush very similar to those
effects seen on public lands in the Storrie fi@0O@ (figure 4.1) and observed in past
fires (Bucks Summit 1926, Mt. Hough Complex fir€&99, Stream fire, 2001). This
could effectively function as a vegetation typergmfrom forest cover to brush cover
for nearly a century based on observations frorasaleft to naturally regenerate in the
Bucks Summit fire of 1926. Over eighty years latBese areas support natural
establishment of white fir; however, the area imd@ated by brush species and the tree
cover is not sufficient to qualify as forest cover.
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The no action alternative would not implement sgé/aarvesting and consequently
would not provide for short-term local economic &by creating jobs from the sale of
dead merchantable trees. Failure to salvage hateas trees within one to two years of
the fire event results in rapidly diminished woadue (Lowell and Parry 2007), and this
further reduces contributions to the local andaegi area economy.

In addition, alternative B would not implement nefstation treatments such as planting
and subsequent release treatments to improve albiand growth of established trees.
The no-action alternative would solely rely on matwegeneration to re-establish
forested conditions. Table 4.3b displays the pdrotacres affected by the proposed and
current post-fire reforestation treatments underaative B. Under alternative B
approximately 12 percent of public lands would &@rested under other current or
proposed reforestation projects accounting forédi@gnt of all public lands that burned
with high severity (approximately 12 square mileShis would solely rely on natural
regeneration to reforest 82 percent of public lahds burned with high severity, an
equivalent of approximately 53 square miles.

Cumulatively, alternative B would reforest 23 pertcef all lands within the analysis area
and 31 percent of lands that burned at high sev@réble 4.4b). It is expected that all
private land that was harvested in associated th@hVoonlight and Antelope Complex
fires would be reforested.

As discussed above (section 3.2.3), natural regépnarwithin the analysis area is to be
expected, however, stocking levels and desirediespetay be highly variable within site
specific locations and within different years pibg. Field experience from many local
silviculturists and culturist confirm that site®sest to the surviving seed source have the
greatest capacity for natural regeneration andcdgiscity diminishes the farther the
distance from the “edge” or seed source increashs. areas farther from seed sources,
especially those large areas that burned at higgrisg may regenerate, but would take a
longer period (potentially decades), and have naar@ble success in meeting desired
stocking standards. Consequently a strategyntedialely on natural regeneration may
or may not establish desired levels of stockindesired species (particularly pine or rust
resistant sugar pine) within acceptable temporahbe.

Much of the areas that burned under high severitylikely become dominated by brush
species. Where natural regeneration does not at@mounts to re-establish forested
conditions, the areas would experience a vegetagfma change to brush fields that may
persist for decades and potentially more than tucgnThe cumulative effect of failing
to re-establish forested conditions could resottedongest by delaying the
development of mature forest conditions which waatlierwise provide multiple
benefits such as wildlife habitat and future ecoimoopportunities through forest
management. As mentioned above, this risk woulldidpeest in areas that burned with
high severity, an equivalent of approximately 58asg miles of public land throughout
the analysis area.
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Over time, the no action alternative would leaditgher fuel loads from branches and
boles of dead and down trees. Over the long tefm years), not implementing
treatments would result in increased surface fuetseased surface fuels would result in
increased flame lengths leading to increased nityrtzl residual live trees and naturally
regenerated conifers. It is expected that soms, fveth human and lighting caused
would continue to escape initial attack in moreesewveather conditions over the next
20-30 years. These fires are expected to kill mhtegeneration and residual larger trees.
Overall, the no action alternative would not redpotential future surface fuels or
predicted fire severity.

Brown et al (2004) in the paper titled “Forest Reation and Fire: Principles in the
context of place” suggests that areas that hadrigatly low-severity fire regimes should
have the highest priority for treatment; areas khistorically had mixed-severity fire
regimes are of intermediate priority, and areashistorically had high-severity fire
regimes are of the lowest priority. The Moonligind Antelope Complex fires area
historically had a low severity fire regimes wittnse mixed-severity (Safford 2008 pers.
communication); however, within a three month peiimthe summer of 2007 over 85
square miles burned under high severity fire. Exismplifies how these events qualify
as “uncharacteristic stand replacement fire” witthi@ site specific context of the dry
eastside and transition zone northern Sierra Nel@dats and underscores the need for
appropriate treatments as described in Franklimgfagee (2003). Passive management
strategies, although recommended in general sgpagific syntheses regarding salvage
logging, would maintain an uncharacteristicallygamount of dead standing snags and
down fuel across a proportionally large portioriled landscape which would persist far
outside the range of natural variability for forggies predominate in this area.
Consequently, maintenance of these conditions woeitdetuate a landscape which may
be susceptible to large scale shifts in vegetatipa, species composition, and fire
regime and deviates from historic ecosystem praseasd function.

The Storrie Fire (2000) provides a local, recent eelevant example of passive
management within a dry pine dominated Sierra NavYackst with a historically low
severity fire regime which burned with uncharadtrally high severity. In 2008,

several lightning fires re-burned thousands of @werhin the foot print of the Storrie fire
sustained by dead and down fuels, snags, and biitsh.resulted in killing any
established natural regeneration as well as tréashvhad previously survived the Storrie
fire, and further compounds the effects of a landscalready deficit in natural
regeneration and capacity of live trees availableegenerate the site. In addition, the
passive management strategy, effectively in plaese2000, limited fire management
suppression and/or containment strategy in 200@ceSrush, standing snags, and
downed logs dominated the site, the capacity tdigepersonnel into the area and
engage the fire was limited due to safety concqradjcularly falling snags.
Consequently some of these fires have burned adfulle summer, and may continue to
burn (in areas) until winter. The cumulative effeon natural regeneration and fire
management should be considered under the cunaikffiects of the no action
alternative project as events within the Storrie fprovide an interesting perspective of
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how the no-action alternative may affect manageroapécity, challenges, and
limitations within the Moonlight and Antelope Coreglfires.

4.2 Action Alternatives: Alternatives A, C, D, and E

In general, the direct and indirect effects desatibelow would be common to all action
alternatives that propose salvage harvesting teratmrhe effects of the specific
silvicultural prescriptions proposed under the@tlternatives are described in the
subsequent subsections. However, all treatmewtsdvimg harvesting using ground-
based, skyline, and helicopter logging systems avsbbre similar effects that include
the potential for damage to residual trees; indidlenemoval of snags and live trees; the
construction of skid trails, landings, and tempyprarads to facilitate logging operations;
and the creation of activity-generated slash.

Damage to residual trees and vegetation may oaginglharvesting operations
including damage to stems, bark scraping, wrenshads, broken branches, broken
tops, and crushed foliage (Mclver et al. 2003) eSéheffects are typical in logging
operations, but care would be taken to minimizepibtential for damage to residual
trees. The Forest Service would inspect timbearssdliring harvesting to ensure that
damage to residual trees and vegetation is witasanable tolerances.

Damage and/or mortality of natural regeneration wagur during harvesting operations,
particularly in ground-based harvesting treatmé@tsato 2006). Areas where the risk
of seedling damage and/or mortality is greatestlevba within or near skid trails and
landings. The PNF LRMP (1988) soil quality standgpdovides direction that landings
and permanent skid trails should not encompass tharel5 percent of timber stands.
Consequently, damage and/or mortality of naturgéneration due to harvesting
operations would be limited in size and scale id #iails dispersed through the stand.

Snags would be removed during salvage harvestmgdental removal of snags may
occur for operability and safety; however, guidesirset forth in the Sierra Cascade
Province Timber Theft and Detection Plan would bedito ensure that operability,
safety, and minimum snag densities would be mée Shags to be retained would
receive preference in locations where operabiliy safety are not anticipated to be
issues. Snags within falling distances of roaaisdings, and heavily used public areas
would receive preference for removal.

Existing skid trails, landings, and temporary roaasild be used, when available, to
facilitate the harvesting and removal of forestquats (biomass and sawlogs). Skid
trails, landings, and temporary roads could be ttooted under all action alternatives to
facilitate the removal of forest products when grgsinfrastructure does not exist.
Under all action alternatives, no more than 13 sndetemporary road under alternative
A, 12 miles of temporary road under alternativea@d 3 miles of temporary road under
alternative D would be constructed, and any temya@ads constructed would be
decommissioned after use. Zero miles of tempomaag would be constructed under
alternative E. All harvest operations including thse and construction of skid trails,

Page 34 of 79



Moonlight and Wheeler Fires Recovery and Restoration Project
Forest Vegetation, Fuels, Fire, and Air Quality Report

landings, and temporary roads would adhere totdredards and guidelines set forth in

the timber sale administration handbook (FSH 24®#itluding Region 5 supplements)
and the Best Management Practices as delineatbd MWater Quality Management for

Forest System Lands in California: Best ManagerReacttices (USDA 2000).

Construction of skid trails, landings, and tempgraads would require incidental
removal of trees beyond those described for siltucal purposes. This may include
incidental removal of live trees for operabilitiowever, the location and size of skid
trails, landings, and temporary roads, and thestheevested for the construction of such
facilities must be approved and agreed upon bytrest Service. In addition, the PNF
LMRP (1988) soil quality standards provides directthat landings and permanent skid

trails should not encompass more than 15 percetithber stands. Live tree removal
would be permitted by necessity to allow for suatilities, and would be avoided

whenever practicable. Therefore, the removaleddrfor operability would be an

incidental component of harvesting activities, ohimal size and scale, and highly
dispersed, and would have negligible effects oadbvegetation, fuel loading, and fire

behavior.

Table 4.3 below displays the direct effects okdtitrnatives by percentage of acres
affected by post-fire harvest activities proposgdhia Moonlight and Wheeler Fires

Recovery and Restoration Project by level of feeesity.

Table 4.3 Comparison of alternatives: Percent of \getation burn severity acres affected by the
proposed post-fire harvest treatments in the Moongiht and Wheeler project under all alternatives.

Unclassified Sech(‘ev;lit Moderate Severity S(le—\l/ltgerr;t Total for

due to Y Y all
Satellite BA : BA BA severity
Imagery Mortality O- BAzl\él_%r(t)i‘/tty Mortality Mortality classes

25% 50-75% 75-100%

Total within Analysis Area 258 16679 8401 7770 54539 87647
Percent of Analysis Area 0.3% 19% 10% 9% 62% 100%
Total on NFS lands 0 13600 6983 6531 41294 68408

Alternative A

0%

7%

7%

9%

30%

22%

Alternative B

0%

0%

0%

0%

0%

0%

Alternative C

0%

7%

6%

7%

16%

12%

Alternative D

0%

7%

6%

6%

9%

8%

Alternative E

0%

7%

6%

6%

6%

6%

Alternative A would have the largest direct effentthe analysis area by harvesting 22
percent of public land acres that were burned byMbonlight and Antelope Complex
fires. Of the action alternatives, alternative & have the least direct effect by

harvesting only 6 percent of public land acresteiilative E represents roadside hazard
tree removal only while all other action alternas\wcontain the same roadside hazard tree
removal along with other harvesting of fire-injudetiees.
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4.2.1 Direct and Indirect Effects of Salvage Harves

Roadside Hazard Treatments Common to All Action

Alternatives

All action alternatives would implement salvagevest and reforestation treatments
designed to meet guidelines as specified undemaipo® of the SNFPA ROD (2001

t, Reforestation, &

and/or 2004) and comply with the National Foresnitgement Act (NFMA 1976).

Effects of Salvage Harvest on Forest Vegetation

Salvage harvest treatments are designed to présticnort-term local economic benefit
by creating employment opportunities and reventms the sale of dead merchantable
trees. Table 4.4 displays the estimated volumaswfog and biomass forest products
harvested under each alternative. Each actiomalige would provide economic
opportunities for forest product removal to varyadegrees; alternative A would generate
the highest volume of forest products due to thgelaacreage treated under that

alternative.

Table 4.4: Comparison of Estimated Sawlog and Bionss Volumes produced from Harvest Activities

under all alternatives.

Project
Treatment | Treatment Project Biomass
Sawlog Biomass Sawlog Biomass Sawlog Volume
Volume Volume Volume Volume Volume (1000
Alt. Harvest Treatment Acres (mbflac)* | (tons/ac) (mmbf) (tons) (mmbf) tons)
Helicopter and Skyline salvage
harvest: Harvest dead trees > 16 6219 10.0 62.2 -
inches DBH
A Ground-based salvage harvest: 4147 10.6 28.4 43.9 117775 120.2 118
Harvest dead trees > 14 inches DBH
Ground-based roadside harvest: 4389 3.2 14.1 -
Harvest dead trees > 10 inches DBH
B No Action B
Ground-based salvage harvest: 4147 10.6 28.4 43.9 117774
c Harvest dead trees > 14 inches DBH 58.0 118
Ground-based roadside harvest: 4389 3.2 14.1 -
Harvest dead trees > 10 inches DBH
Ground-based salvage harvest: 1267 7.2 28.4 9.1 35082
D Harvest dead trees > 14 inches DBH 232 36
Ground-based roadside harvest: 4389 3.2 141 .
Harvest dead trees > 10 inches DBH
E Ground-based roadside harvest: 4389 3.2 141 . 14.1

Harvest dead trees > 10 inches DBH

1 Sawlog volume estimates account for volume deduction based on anticipated deterioration one-year following the fire
event per FSH 2409.12 22.31, Region 5 supplement.

The estimated volumes of sawlog and biomass fprestucts are based on field
inventory data and account for volume deductioretam anticipated deterioration one-

year following the fire event. Insects (primatigetles), stain and decay fungi, and
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weather all act as deterioration agents in firéedlitimber causing losses in volume and

value.

Insect activity usually precedes fungal activitglaamovides a mechanism for introducing
fungi that accelerate sapwood deterioration andiata Fungal decay, once introduced,

will deteriorate the sapwood ahead of any inseotaipge. Decay causes reductions in

strength properties of wood, rendering the woodesserom a structural standpoint, and
thus decreasing useable log volume. Insects suambgosia beetles and roundheaded
borers, among others, introduce stain fungi andterboring holes that destroy the visual
value and structural integrity of wood. In additimnthe deterioration caused by stain,
decay, and insects, weather checking also congstiotloss. Weather checking is cracks
that form vertically in the wood as the tree dies. With time, the cracks go deeper into
the log. In the portion of the log that is checkitige log is unusable for manufacturing

boards.

Figure 4.5 Percent board foot deterioration of 20
respectively, based on Lowell et al. (1992) and Kim

inch and 30 inch diameter trees,
mey (1955)
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By the second year following the fire, most treaséhsignificant sapwood decay and
weather checking, culling about 65 percent of thart foot volume, with small trees

deteriorating faster than large trees (figure dLBwell et al. 1992; Kimmey 1955). After

one year following the fire, blue stain in ponderesd sugar pine is expected to be

significant (45 percent of Ponderosa pine volunep&rcent of sugar pine) (Lowell and
Cahill 1996; Lowell et al. 1992). Blue stain sesbuaffects the lumber grade and value.
The window of opportunity for recovering value lietefore short.

A Forest Health and Protection Evaluation periedrm fall 2007 (Cluck 2007)
confirms that “beetle activity and the presencélaéstain are already evident within the
Antelope Complex and will be evident in most selefiee-injured and fire-killed trees
in the Moonlight fire by the end of next summer@2Q Bluestain fungi do not contribute

to volume deterioration, but does affect the valfithe wood due to the visual defect
caused by staining of the sapwood. Sapwood dedhlgagome significant during the

second year post-fire causing significant degradieyme deterioration, and additional
economic value loss.” Failure to salvage harveatdrees within one to two years of
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the fire event may result in rapidly diminished wlo@lue (Lowell and Parry 2007), and
which would further reduce contributions to thedband regional area economy.

Tables 4.6 and 4.7 display the predicted effecsabfage harvest treatments and
subsequent reforestation treatments on stand steuidtr all action alternatives by
prescription. Within treatment areas, all deadgref merchantable size would be
harvested with the exception of snag retentiongoisons in Riparian Habitat
Conservation Areas (RHCAS) and snag retention arééithin RHCAS, generally four to
six of the largest snags per acre would be retaimederably within falling distance of
the channel where available, to provide for large/l woody debris recruitment to best
meet riparian management objectives. Within grebasked salvage harvesting
treatments, snag retention in RHCAs would be mosfepable and efficient within
equipment exclusion zones where snags would bensglasonable falling distance of
the channel for large woody debris recruitment laayesting safety issues would be
minimized due to equipment exclusion. Within sneigntion areas, no salvage
harvesting would occur; thereby retaining, thererguite of small to large sized snags
which would enhance structural diversity and breplcontinuity of treatment units.

Table 4.6 Predicted effects of treatment prescripti  ons on stand structure (Site class V) for
action alternatives A, C, and D.

Time Live Trees Per Acre by Diameter Class Dead Trees Per Acre by Diameter Class Basal
Frame | Total | 0-10" | 10-16" | 16-30" | >30" | Total | 0-10" | 10-16" | 16-30" | >30" | Area
Alternative A: Helicopter & Skyline Salvage Harves-- Harvest Trees > 16 inches DBH

Existing 9.6 0.0 7.9 15 0.2 2871 223|6 48.% 136 2.0 12
Harvest -- -- -- -- -- 15.6 0.0 0.0 13.6 2.0

Post 9.6 0.0 7.9 15 0.2 272]1 2236 48.6 0.0 0 2 1
10 years 9.4 0.0 5.8 3.4 0.4 127.7 986 291 0p 0 b0. 16
20 years| 101.0 91.7 2.4 6.1 0.4 14|5 4.3 10)2 00 0 p 22
30 years| 100.1] 90.9 0.1 8.6 0.4 1.1 0.8 0.2 0.p D.0 30

Alternative A: Helicopter & Skyline Salvage Harveg within RHCA's -- Harvest Trees > 16 inches DBH, Rtain 4 - 6
Snags per Acre

Existing 9.6 0.0 7.9 15 0.2 2877 223|6 48.% 136 2.0 12
Harvest -- -- -- -- -- 12.0 0.0 0.0 10.6 14

Post 9.6 0.0 7.9 15 0.2 275(71 2236 48.6 3.0 6 2 1
10 years 9.4 0.0 5.8 3.4 0.4 128.7 986 291 0 3 0. 16
20 years| 101.0 91.7 2.4 6.1 0.4 15|12 4.3 10J2 05 2 p 22
30 years| 100.1] 90.9 0.1 8.6 0.4 1.6 0.8 0.2 04 D.2 30

Alternatives A, C, and D: Ground-based Salvage Hatest -- Harvest Trees > 14 inches DBH, Biomass Hast or
Site Prep Trees less than 14 inches DBH

Existing 9.6 0.0 7.9 15 0.2 2871  223|6 48.% 136 2.0 12
Harvest -- -- -- -- -- 103.3 39.2 48.5 13.6 2.0

Post 9.6 0.0 7.9 15 0.2 184/4 1844 0.4 0.0 0.0 12
10 years 9.4 0.0 5.8 3.4 0.4 775 77|13 0.4 0.0 .0 16
20 years| 101.0 91.7 2.4 6.1 0.4 3 10 0. 0.p D.0 22
30 years| 100.1] 90.9 0.1 8.6 0.4 D 0.8 0.1 0.p D.0 30

Alternatives A, C, and D: Ground-based Salvage Hatest within RHCA's -- Harvest Trees > 14 inches DBH
Biomass Harvest or Site Prep Trees less than 14cimes DBH; Retain 4 - 6 Snags per acre

Existng| 96 | 00| 7.9 15 | 02| o287F 2036 485 13620 | 12
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Time Live Trees Per Acre by Diameter Class Dead Trees Per Acre by Diameter Class Basal
Frame | Total | 0-10" | 10-16" | 16-30" | >30" | Total | 0-10" | 10-16" | 16-30" | >30" Area
Harvest -- -- -- -- -- 99.3 39.2 48.0 10.6 1.4 -

Post 9.6 0.0 7.9 1.5 0.2 188}4 1844 0.5 3.0 0.6 17
10 years 9.4 0.0 5.8 3.4 0.7 785 77(3 0.7 0.y 3 16
20 years| 101.0 917 2.4 6.1 0.4 2.1 1.0 0. 0.p D.2 22
30years| 100.1  90.9 0.1 8.6 0.4 1.5 0.8 0.1 0.4 D.2 30

All Action Alternatives: Snag Retention Areas

Existing 9.6 0.0 7.9 1.5 0.2| 2877 223|6 48.% 136 2.0 12

Harvest -- -- - - - - - - - - -
Post 9.6 0.0 7.9 1.5 0.2 287{7 2236 48.6 13|16 .0 12

10 years 9.4 0.0 5.8 3.4 0.2 139.3 986 29]1 99 8 L. 16

20 years| 101.0 917 2.4 6.2 0.4 22|2 433 10J2 6/1 5 1 22

30years| 100.1 90.9 0.1 8.2 0.4 4.5 0.0 0.4 2p 1.3 30

Note: For low sites, all stands for helicopter,lsig; and ground-based systems were averaged.

Table 4.7 Predicted effects of treatment prescripti  ons on stand structure (Site classes Il &
IV) for all action alternatives.

Time Live Trees Per Acre by Diameter Class Dead Trees Per Acre by Diameter Class | pgasal
Frame | Total | 0-10" | 10-16" | 16-30" | >30" | Total | 0-10" | 10-16" | 16:30" | 530" | Area
Alternative A: Helicopter and Skyline Salvage Hanest—Harvest Trees > 16 inches DBH

Existing 5.5 4.2 0.6 0.5 0.2 45271  355|8 49.1 4109 5.3 4
Harvest -- -- -- -- -- 47.2 -- -- 41.9 5.3

Post 5.5 4.2 0.6 0.5 0.2 4049 355.8 49.1 0.0 .0 h
10 years 4.8 2.7 1.4 0.4 0.3 1742 146.8 27|14 00 O P 5
20 years 96.4 93.6 2.1 0.5 0.8 20(6 118 8.8 00 0P 9
30 years 95.2 92.3 0.9 1.7 0.4 1.0 0.B 0.1 0.0 D.0 18

Alternative A: Helicopter and Skyline Salvage Harnest within RHCA'’s — Harvest Trees > 16 inches DBHRetain
4 — 6 Snags per Acre

Existing 5.5 4.2 0.6 0.5 0.2 45271 355|8 49.1 4109 5.3 4
Harvest -- -- -- -- -- 43.2 -- -- 384 4.7

Post 5.5 4.2 0.6 0.5 0.2 408/9 355.8 49.1 3.4 .6 3
10 years 4.8 2.7 1.4 0.4 0.3 1755 146.8 27|14 11 2 D 5
20 years 96.4 93.6 2.1 0.5 0.8 214 118 8.8 08 1 p. 9
30 years 95.2 92.3 0.9 1.7 0.4 1.5 0.B 0.1 0.6 D.0 18

Alternative A, C, and D: Ground-based Salvage Hargst — Harvest Trees > 14 inches DBH, Biomass Hartes
Site Prep Trees less than 14 inches DBH

Existing 16.5 0.0 7.7 7.0 1.8 415)1 3525 32.7 24{0 6.0 43
Harvest -- -- -- -- -- 150.1 87.4 32.7 24.0 6.0

Post 16.5 0.0 7.7 7.0 1.8 265/0 265.0 0.( 0.0 0 3 4
10 years 16.3 0.0 6.5 7.3 2.4 108.0 107.1 0.6 0j3 .0 D 46
20 years 96.0 80.4 5.1 7.9 2.6 9.1 7.9 0.4 0.4 D.0 50
30 years| 103.6 88.6 3.6 8.6 2.9 2.0 0.7 0.8 0.4 D.0 60

Alternative A, C, and D: Ground-based Salvage Harest within RHCA's — Harvest Trees > 14 inches DBH,
Biomass Harvest or Site Prep Trees less than 14 imes DBH; Retain 4 — 6 Snags per acre

Existing 16.5 0.0 7.7 7.0 1.8 41571 3525 32.¢ 2410 6.0 43
Harvest -- -- -- -- -- 125.7 71.6 27.9 21.2 5
Post 16.5 0.0 7.7 7.0 1.8 289|4  280.9 4.4 2.8 10 3 4
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Time Live Trees Per Acre by Diameter Class Dead Trees Per Acre by Diameter Class | pgagsal
Frame | Total | 0-10" | 10-16” | 16-30" | >30” | Total | 0-10" | 10-16” | 16-30” | >30" | Area
10years| 16.3 0.0 6.5 7.3 24 1126 109.9 1 12 4 D 46
20years| 96.0/ 80.4 5.1 7.9 2.6 1043 7.9 1.0 11 D.2 50
30years| 1034 88.6 3.6 8.6 2.9 2.6 0. 0.8 1p D.1 60
All Action Alternatives: Snag Retention Areas

Existing | 11.6 2.1 4.1 3.8 10 | 4347 | 354.1 40.9 32.9 5.7 23
Harvest - - -- -- -- - - - - -

Post 116 | 2.1 4.1 3.8 10 | 4347 | 3541 | 409 32.9 5.7 23
10years| 104 | 15 3.8 3.7 13 | 2004 | 1484 | 235 22.7 5.0 24
20years| 100 | 1.0 3.6 3.9 14 | 401 | 13.2 8.0 14.2 4.4 26
30 years| 9.6 0.8 2.2 4.9 15 | 108 | 0.1 0.6 6.2 3.8 28

Direct and indirect effects under all action altgmes would include the removal of trees
greater than 14 to 16 inches in diameter withiattreent units. In areas proposed for
ground-based logging, trees less than 14 inchdmmeter would be removed as biomass
product or treated through site preparation; ttegs than 6 inches in diameter would
likely be crushed, felled, or pushed over, althoagime may remain standing. The net
effect would be a reduction in standing snags adécaease in recruitment of large down
woody debris contributing to a simplification ofrést structure within treatment units
with the exception of the snag retention areaslamgd snag retention within RHCAs
where all or portions of such structure would bentaéned. This is consistent with
effects as noted in Mclver and Ottomar (2007).

The emphasis of the silvicultural prescriptionsgalvage harvest treatments is economic
recovery through harvest of fire-killed (dead) sreé\s discussed above under Section
3.2.4 Design Criteria and Section 4.2.1 Direct bttirect Effects Common to All Action
Alternatives, incidental removal of live trees &xilitate timber harvesting operations
would occur, however, this is expected to be mihimacale and highly dispersed.

Since CWHR classification is primarily dependentioa forest vegetation, salvage
harvest treatments would not change CWHR veget&jjos, size class, or density.

Effects of Reforestation on Forest Vegetation

As discussed above (section 3.2), natural regaonaraithin the analysis area is to be
expected, however, may be highly variable withte specific locations and within
different years post fire. Field experience fromny local silviculturists and culturist
confirm that site closest to the surviving seed'selnave the greatest capacity for natural
regeneration, particularly the desired species ssghine, and this capacity diminishes
the farther the distance from the “edge” or seega®increases. The areas farther from
seed sources, especially those large areas thadat high severity may regenerate, but
would take a longer period (potentially decades), laave more variable success in
meeting desired stocking standards. Consequardisategy reliant solely on natural
regeneration most likely would not establish deklevels of stocking or desired species
within acceptable temporal bounds.
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Considering this and the fact that naturally odogrregeneration may also be damaged
by salvage harvest operations (Donato 2006) praposder the action alternatives, all
action alternatives include reforestation utilizengvide spaced low density cluster
planting design. The cluster planting is desigiwedstablish minimum stocking of
desired species appropriate for the native ecadddicest type at a density high enough
to meet desired stocking levels, but low enougtréate desired open canopied forested
stands that compliment any natural regenerationntiag occur. The cluster arrangement
is also designed to be congruent with variable Isggdurvival to produce a planting that
mimics the heterogeneity and pattern of a natu@burring open canopied forest rather
than a high density squared spaced plantatiorree farm”. Desired species appropriate
for the native ecological forest type would be péghsuch as ponderosa pine, Jeffrey
pine, Douglas-fir, rust resistant sugar pine, iseecedar, and white and red fir. Species
mixes would be dependent on elevation, aspectsaed availability. Table 4.8 displays
the projected height and diameter growth for plarsieedlings.

Table 4.8 Projected height and diameter growth for planted seedlings

Site V Site lll & IV

Time Canopy Ht Canopy
Frame | Ht(ft) | DBH (in) | Cover (%) (ft) DBH (in) | Cover (%)
Existing 0 0.0 0% 0 0.0 0%
Harvest

Post Plant post-harvest Plant post-harvest
10 years 4 0.2 0% 4 0.2 0%
20 years 9 1.7 1% 10 2.1 1%
30 years 15 35 3% 18 4.7 6%
40 years 25 6.9 13% 28 7.8 17%
50 years 36 9.7 25% 38 10.3 29%

Projected height and diameter growth displayealnotet 4.8 shows that within 40 to 50
years, cluster plantings are projected to develtpapen canopied forested stands
characterized by CWHR size class 3S and 3P stavidise manual release to reduce
shrub competition would occur around the immedmiteximity of the planted seedlings,
these stands are expected to have a notable shmyiiooent in the understory and in
areas of low survival; however select micrositesiddikely support larger trees with
reduced shrub understory. This projected standldpinent is on par with similar post-
fire salvage and reforestation projects withindhalysis area, such as those plantations
established after the Elephant fire (1981), theBign fires (1966, 1972), and the
Morton Creek fire (1959). These activities woutdmote re-establishment of forested
conditions within the project area.

Action alternatives do not include treatment ohgbs with borax to limit the spread of
Annosus Root Diseaselé¢terobasidion annosum Annosum has been documented in
both pine and fir stands on the Mt. Hough Rangstriat, and on the neighboring Lassen
National Forest to the north of the analysis aWaddruff 2005). There is potential for
new infection in any harvest area because airbgpoees that colonize freshly cut
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stumps and root to root contact spread the disdagection centers would create
localized pockets of dead trees.

In areas where stumps were left untreated on thisida of the Plumas National Forest,
infection rates ranged from 12 to 34 percent (Kings 1989) and past studies on the
Shasta Trinity and Modoc National Forests have ddoetween 3 and 17 percent of
untreated 18 to 22 inch ponderosa pine stumps atwekn 8 and 35 percent of 22 to 26
inch ponderosa pine stumps” (Woodruff 2005); howetheese studies were from “live”
timber harvests. Kliejunas, Allison, and OtrosfB806) found in their study that none of
the dead pine stumps were infected by annosum;\rewihey caution that fire-killed
trees determined by off-color, yellow, or brown dies may still contain live wood tissue
which may be colonized. Since most of the aredsgf severity have completely
incinerated crowns and/or completely killed camisuthe risk of infection may be
reduced since stumps of fire salvaged trees matarohigher levels of dead tissue;
particularly since trees would be harvested moae tnyear after the fire.

Woodruff (2005) suggests that stand-replacing wedfnay reduce or eliminate the
occurrence of the disease in affected areas dilre tprolonged time the roots of newly
established seedlings take to interact with robtafected stumps. The wide-spaced
planting design would limit the spread of the dgsehy root to root contact from seedling
to seedling or seedling to stump. In addition¢sistrains of annosum root disease are
species specific, proposed mix species plantatmumavfurther limit the effects of this
disease on newly established plantations. In facigental occurrence through the
analysis area may contribute to landscape struetdediversity by creating pockets of
variable growth and/or survival.

Effects of Salvage Harvest and Reforestation on Fue Is, Fire Behavior, and
Air Quality

Under alternative A, removal of dead trees woulad@®pleted via helicopter, skyline,
and ground based harvest systems within primarglg bnd moderate fire severity areas.
Within RHCASs, an average of approximately four shpgr acre would be retained. Tree
boles would be cut down and removed by helicoptalentops and limbs would be
lopped and scattered. Residual standing deaddressorched trees that die in the future
would begin to decay and fall over time. The linalosl boles from these fallen trees
would accumulate as surface fuels. Within 10 yeatseatment, surface fuels up to 12
inches in diameter are projected to be 13 tongper. Within 30 years, surface fuels up
to 12 inches in diameter are projected to averageotis per acre due to dead trees
falling over. This amount is slightly lower tharetho action alternative as the tree boles
which would contribute to surface fuel loading wilive been removed. This loading
would remain relatively stable over time as decagadiace fuels are replaced by future
dead trees that fall over. Within RHCAs, predicheel loading for materials up to 12
inches in diameter is similar than outside of RH{#able 4.9). The primary difference
between RHCAs and non-RHCAs for the helicoptertineat is in the surface fuels
greater than 12 inches in diameter. These fueldiegetly contributed by higher numbers
of snags retained in RHCAs which fall over.
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Within ground-based harvest units, trees less tdaimches DBH would be removed as
biomass product (whole tree harvested). This woeddlt in less surface fuel deposition
then the helicopter harvest method, particularhysiarface fuel material greater than 6
inches in diameter (table 4.9). Surface fuel laggl$o 6 inches in diameter are
comparable to those created by helicopter harngeste#l as natural shedding of
branches/limbs in the no action alternative. WitBnyears, surface fuels up to 12 inches
in diameter are projected to average 1 to 4 tons@e, with higher amounts located in
RHCAs and snag retention areas, due to retainedl tdeas falling over. This amount is
substantially lower than the no action alternatisehe tree boles which would have
contributed to surface fuel loading will have beemoved. The primary difference
between RHCAs and non-RHCAs for the tractor treatn®ein the surface fuels greater
than 12 inches in diameter. These fuels are dyrecihtributed by higher numbers of
snags retained in RHCAs which fall over. This leawould remain relatively stable
over time as decayed surface fuels are replacédtbre dead trees that fall over.

Shrub fuels would be established within 10 yeaesdsl on shrub regeneration observed
in past fires that have been salvaged in this @&aam fire 2001), shrub regeneration is
typically patchy, and will be slightly higher thanNo Action areas but will remain less
than 50 percent cover, and dominated by eitherctabhrush Ceanothus velutindis

white thorn C. cordulatu$, and green leaf manzanita. (patulg.

Development of forest vegetation, specifically sie@re described above under section
4.2.2. Ladder and crown fuels would develop sloagr time following establishment
of cluster plantations; however, due to the widaespg of these plantations, continuous
interlocking canopies of young trees would not eccu

Predicted Fire Behavior and Effects

With helicopter and skyline harvesting, predictizsife lengths and percent of basal area
killed are displayed in table 4.9. Under helicogtarvesting, flame lengths exceed 4 feet
and are projected to exceed 6 feet within 30 yddrese increased flame lengths are a
direct result of fire burning in dead and down ldgsnches, and shrubs. Fires burning in
stands under 3bpercentile weather conditions (table 3.2) undir alternative are
expected to result in mortality exceeding 80 peroétive basal area, including residual
trees and particularly in naturally established plaghted conifers. Under the action
alternatives, this general trend in high flame tbsg>6 feet) and corresponding high tree
mortalily (>80 percent) is expected to continuéeast 20-30 years into the future.

Table 4.9 Predicted surface fuel, flame length, and
proposed under action alternatives.

basal area mortality for treatments

1to3 3to6 6to 12 Greater All Predicted Predicted
Inch Inch Inch than 12 Surface Flame Percent
Diameter | Diameter | Diameter Inch Fuels length Basal
Surface Surface Surface Diameter Area
Fuels Fuels Fuels Surface mortality
Fuels
meamenttype | Jve, | Topeper | Topeper [ Topsper | Topener | Tonseer | e | %
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1to3 3to6 6to 12 Greater All Predicted | Predicted
Inch Inch Inch than 12 | Surface Flame Percent
Diameter | Diameter | Diameter Inch Fuels length Basal
Surface Surface Surface | Diameter Area
Fuels Fuels Fuels Surface mortality
Fuels
Time Tons per Tons per Tons per Tons per Tons per
LRGSR Frame Acre Acre Acre Acre Acre (R %
All Existing 2.6 2.8 3.2 0.5 9.1 4.0 58.3
Helicopter and Post-
Skyline Harvest Harvest 26 28 33 12 9.9 6.1 88.9
Helicopter and
Skyline Harvest 10 years 2.7 4.0 6.3 4.4 17.4 6.3 87.3
Helicopter and
Skyline Harvest 20 years 2.4 4.6 8.6 5.6 21.2 6.6 84.6
Helicopter and
Skyline Harvest 30 years 2.2 4.1 8.5 5.9 20.6 6.9 84.7
Helicopter & Post-
Skyline Harvest- Harvest 2.6 2.8 3.2 4.3 13.0 6.1 88.9
RHCA
Helicopter &
Skyline Harvest- 10 years 2.7 3.9 5.8 7.6 20.0 6.3 87.3
RHCA
Helicopter &
Skyline Harvest- 20 years 2.4 4.5 8.0 10.6 25.5 6.6 84.6
RHCA
Helicopter &
Skyline Harvest- 30 years 2.2 4.0 8.1 10.8 25.0 6.9 84.7
RHCA
Post-
Tractor Harvest 2.6 2.8 3.3 1.1 9.9 6.1 88.9
Harvest
Tractor Harvest 10 years 2.4 2.9 2.9 1.0 9.1 6.3 87.3
Tractor Harvest 20 years 2.2 2.8 2.6 0.9 8.4 6.6 84.6
Tractor Harvest 30 years 1.9 25 2.3 0.8 7.5 6.9 84.7
Tractor Harvest- Post-
RHCA Harvest 2.6 29 35 1.3 10.4 6.1 88.9
Tractor Harvest-
RHCA 10 years 2.5 34 5.0 4.1 14.9 6.3 87.3
Tractor Harvest-
RHCA 20 years 22 34 4.8 4.5 15.0 6.6 84.6
Tractor Harvest-
RHCA 30 years 2.0 3.0 4.4 4.4 13.8 6.9 84.7
Snag Retention Post-
‘Areas Harvest 2.6 2.8 3.2 0.5 9.0 4.0 58.3
Snag Retention
Areas 10 years 2.8 4.3 7.0 4.9 19.0 7.7 93.2
Snag Retention | 20 years 2.6 4.9 10.4 10.0 27.9 10.7 95.3
Snag Retention | 30 years 2.4 43 10.3 12.4 295 10.9 94.3

With tractor harvesting, predicted flame lengthd percent of basal area killed are
displayed in table 4.9. Under alternatives C, [l Brflame lengths exceed 4 feet and are
projected to exceed 6 feet within 30 years. Thesgeased flame lengths are a direct
result of fire burning in dead and down logs, bres; and shrubs. Fires burning in

stands under 3bpercentile weather conditions under these altarmare expected to

result in mortality exceeding 80 percent of livesélaarea, including residual trees and
particularly in natural and planted conifers. Unther action alternatives, this general
trend in high flame lengths (>6 feet) and corresipag high tree mortalily (>80 percent)
is expected to continue at least 20-30 years heduture.
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Smoke from pile burning & vehicle dust emissions

Emissions for all alternatives are displayed ifdgabh10. Under alternatives A, C, D, and
E pile burning would be concentrated in helicopted/or tractor harvest landings and
along the roadside corridor. Due to the dispersadra of the burn piles, the near
complete combustion of piled material, and the mmver ignition times to favor good
smoke dispersion, it is not anticipated that puening would substantially impact the
local communities. Smoke would be blown to thetimeast towards Susanville and
Janesville by typically southwest winds during tfagy. At night, smoke from burn piles
in the project area would move down the Indian €r@inage towards the community
of Genesee Valley or down Moonlight and Lights @remvards North Arm/Indian
Valley. All burning would be completed under apgd burn and smoke management
plans. Piles would be constructed to minimize ngxaf soil and burned under weather
conditions that would allow efficient combustioneBlicted emissions from smoke
production would be spread out over a period addho five years depending on the
implementation timelines of salvage harvest treatsiand the occurrence of favorable
burning conditions.

Table 4.10 Predicted emissions for all piles burned in the analysis area.

Total
Vehicle
Total PM1o | Total PM2s | Total PM CH4 | Total CO Total PM CO: | Total NMHC | Total VOC Dust
Emissions Emissions Emissions Emissions Emissions Emissions Emissions | Emissions
Alternative (tons) (tons) (tons) (tons) (tons) (tons) (tons) (tons)
Alternative A 324 292 283 2884 54724 198 410 567
Altemnative B N/A N/A N/A N/A N/A N/A N/A 0
(no action)
Alternative C 218 196 190 1938 36771 133 275 328
Alternative D 169 152 147 1500 28459 103 213 217
Alternative E 147 132 128 1308 24822 90 186 169
Notes:

PM = particulate matter, CH4 = methane, CO:z = carbon dioxide, NMHC = nonmethy| hydrocarbon, VOC = volatile
organic compound

a. Vehicle Emissions = emissions (dust) from vehicles used during implementation. Assumes an 80 percent reduction in
emissions from road surfaces (1.2 pounds per vehicle mile before watering) through implementation of standard road
watering procedures. Vehicle miles assumes 20-mile average round trip on dirt roads per load; number of trips assumes 4
loads per acre treated

Dust emissions (table 4.10) would be spread ouhduhe mechanical treatment
implementation period of approximately three tefitears. Dust would be mitigated by
road watering and other standard management peadiscribed in contracts (sections
T-806 and B-5.3). No known serpentine based sodsrathe project area would be
disturbed by project implementation activities.ekttative E would have the lowest
overall dust emissions when compared to actiomraltae A. Harvesting, biomass
removal, and road work would be completed primawiith diesel-powered equipment,
including feller bunchers, skidders, tractors, gragdand trucks. This equipment would
be inspected to determine equipment (spark arsedter extinguishers, and firefighting
equipment) compliance with fire safety standardse ondition of emissions control
systems of various pieces of equipment would varade, maintenance, manufacturer,
and past use.

Page 45 of 79



Moonlight and Wheeler Fires Recovery and Restoration Project
Forest Vegetation, Fuels, Fire, and Air Quality Report

Effects of Roadside Hazard Removal on Forest Vegeta tion

Roadside hazard tree removal is common to all aciternatives and is designed to
insure safe travel routes on Forest Service SyReads for public, special use
permitees, private landowners, employees, contraatecreational users, and any visitor
who drives these roads to access private and/aomat-orest Lands. The purpose is to
remove hazardous trees with structural defectsylifoecause failure in all or part of the
tree, which may fall and hit the road prism witkine next three years in a timely,
efficient, and cost-effective manner.

In the context of recreation resource managemeagrd is some exposure to the
possibility of loss or harm. With reference toeseit is the recognized potential that a
tree or tree part will fail and cause injury or daga by striking a target. All standing
trees, alive or dead, within areas occupied by [gespructures, and property present
some level of hazard. Potential for failure bglitgloes not constitute a hazard. Hazard
exists when a tree of sufficient size and massitse injury or damage is within striking
distance of any object of value (people, propesty,) Hazard increases with increasing
tree defect, potential for failure, potential f@andage, and target value. Management
actions are taken to mitigate the hazard when as&sinacceptable. It is the
responsibility of the land manager to discover eoidect any unreasonably dangerous
conditions to minimize the potential for injury itovited users or damage to their
personal property.

The Plumas National Forest Roadside /Facility HhZdaee Abatement Action Plan
(2008) and corresponding removal guidelines pravitieection on hazard tree
identification and abatement, however, do not idelidentification criteria for recently
affected fire-injured trees. It is reasonably @ptted that tree mortality associated with
fire-injury may occur for years subsequent to th@ollight Fire. Fire-injured tree
marking guidelines for this project were developgdhe Pacific Southwest Region
Forest Health Protection Staff, based upon tredatitgrmodels from the latest scientific
research by Fire Sciences Laboratory at the Rocyrivhin Research Station (Hood et
al. 2007) and Pacific Southwest Region Forest Hdlotection Staff. These guidelines
are based on tree data collected on over 5,008, tndech is the largest database
available of fire-injured trees in California. T®eemarking guidelines incorporate 4 year
post-fire data from Smith and Cluck (2007), as waslresearch from “Predicting post fire
mortality of seven western conifers (Ryan and Raidt) 1988), and field examination
and recommendations by Danny Cluck, Forest HeatiteBtion staff entomologist (July
27, 2007).

Identification and designation of hazard treesoisststent with and follows the Plumas
National Forest Roadside/Facility Hazard Tree Atvegiet Action Plan (2008). The
cambium sampling and stratified random samplinghoet used in the study (Hood et al
2007) is consistent with scientific literature oomitoring fire-injured trees and ensures
that data were collected from a wide range of imge&ies and sizes.
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The Hood et al. (2007) pine model using percentvareolume scorched and diameter at
breast height (DBH), developed for the purposeoofgaring with other studies for trees
equal to 50 cm DBH, was very similar to the modateloped by Stephens and Finney
(2002). The Hood et al. (2007) models predict iasneg probabilities of mortality with
increasing DBH for pines. This is similar to result McHugh and Kolb (2003) for
ponderosa pine models developed using wildfireelmd prescribed and wildfire
combined data sets, but contrary to the prescfibedanodels reported in Stephens and
Finney (2002) and McHugh and Kolb (2003). Abovepéscent crown volume scorched,
the Hood et al. (2007) model predicted slightlyn@gprobabilities of mortality. This
discrepancy between predicted probabilities of alibytincreases greatly as trees get
larger. The lower predicted probabilities in the@tens and Finney (2002) models
compared to the Hood et al. (2007) models may toiatied to the small overlap
between the data sets (average of 62.6 cm DBH dodHet al. (2007) versus 26.3 cm
DBH for Stephens and Finney (2002)). Mr. Finneyrgpeomm. to Mike Landram,
Regional Silviculturist, Pacific Southwest Regidallejo, CA) indicated that their paper
was intended to relate prescribed fire charactesisd mortality of the mixed conifer
species for use in achieving prescribed fire objestnotto provide marking guidelines
for post-fire measurements. In addition, the prdiigkequations presented in the paper
use predictor variables based on data obtainefireréFhese predictor variables are not
available in post-wildfire situations and make #pplicability of this paper to modify or
improve current post-fire marking guidelines unsuviost often, the objective of a
prescribed fire is to limit mortality of the ovessy while reducing fuel loadings and
ingrowth of smaller trees. Therefore, a data sehfa prescribed burn likely does not
contain many larger, overstory trees with high e crown and cambium kill. The
differences in tree size and fire type could actdonthe different effects of DBH when
predicting mortality.

Odion and Hanson (2006) studied a 210 fire-injured database from the McNally Fire
(2002). The Odion and Hanson data is pooled irdiz@ classes (Odion and Hanson
2006): basically trees that are between 10-20 m&®#H and those above 20 inches
DBH. A further breakdown of size classes above2BH (or subsequent mortality by
size classes) is not provided so it is not possbetermine how much overlap exists
between the Odion and Hanson (2006) data set addbd et al. (2007) data set. In
addition, Odion and Hanson (2006) only monitoregsrfor two years post-fire, whereas
the project marking guidelines for pines are based years of post-fire data. McHugh
and Kolb (2003) found distinct differences in traertality in their study trees 3 years
post-fire from 3 different fires. Other authors @Ryet al. 1988; Ryan and Reinhardt
1988; Ryan and Amman 1996; Sackett and Haase 128@)noted additional mortality
to occur, in a variety of conifer species and siasses, over much longer periods than
the two-year post-fire monitoring by Odion and Ham$2006).

The spirit of these marking guidelines is to remthase trees likely to fail to abate
potential hazards to forest visitors and improvetyaand access to private and public
lands, while retaining those trees that do not rtteeguidelines to provide continuous
forest cover that maintains high visual quality @mthances ecological and recreational
values. This balance would provide healthy fooester in a natural-appearing setting,

Page 47 of 79



Moonlight and Wheeler Fires Recovery and Restoration Project
Forest Vegetation, Fuels, Fire, and Air Quality Report

which functionally and aesthetically satisfies tass while providing for safety and
access to the area.

Within roadside treatment areas, all trees of nmeantdble size that meet the marking
criteria of the Plumas National Forest Roadsidadilfy Hazard Tree Abatement Action
Plan (2008) and the Salvage Marking GuidelinegHerLassen, Plumas, Modoc, and
Tahoe National Forests (Cluck 2007) would be hdegks

The roadside hazard tree removal as implementedghrthe marking guidelines would
result in reduced snags and downed logs withikistyidistance of roads and facilities.
It would also reduce the amount of fire-injurecesehat would likely die resulting in
reduced snag recruitment within striking distanteads and facilities. The purpose of
the marking guidelines is to remove those treeswoald be likely to die and fail to
abate potential hazards to forest visitors and avpisafety and access, while retaining
those trees that do not meet the removal guidetmesovide continuous forest cover.

Many factors contribute to the rate at which snagy fall. Among these are tree size,
species, cause of mortality, occurrence of seveahver events, soils, and climate. The
Moonlight fire combines many of the factors thatddeen reported to cause higher and
faster fall rates of snags.

The Moonlight fire burned in the transition zonévibemen the westside and eastside
forests of the Sierra Nevada. There are a miypetigs that occur in this transition zone,
including ponderosa pine, sugar pine, Jeffery pivtete fir, red fir, Douglas-fir, and
incense cedar. The two most abundant speciebtina¢d under high severity in the
Moonlight fire were ponderosa pine and white ffonderosa pine has been reported to
have a faster fall rate than white fir (Landranale2002, Raphael and Morrison 1987).
However, Cluck (FHM Report: NEO7-08) in his reptarthe District Ranger of the Mt.
Hough Ranger District addressing potential barklberortality within the Moonlight
and Antelope Complex fires stated that fire-injuvddte fir, 8-inch to 24-inch DBH,
have been reported to fall in as little as thremrygost-fire with rate of fall dramatically
increasing after the fourth year (FHM Report: SPRA8). In a 22 year study of
ponderosa pine snags, Dahm (1949) reported thpef@nt of snags fell within 10 years
and 78 percent after 22 years.

The diameter of the snag contributes to its fa#.raviost studies cited here found that the
greater the snag diameter the longer it would stespecially for snags greater than 16-
inches DBH due to the larger amount of wood to gedehe Dahm (1949) study

reported that larger snags (averaging 26-inches )B#bd longer than smaller snags
(averaging 22-inches DBH). Although the average sif the “smaller” snag was 22-
inches DBH, a half-life of 10 years was still refgak in this study.

The cause of mortality has been shown to be arfatgnag fall rates. Sixty-two percent
of all acres in the Moonlight and Antelope Compliegs burned at high severity. Based
on 30 years of local experience and observatiom filcstrict staff of snagfall in the Will
(1979) and Elephant (1982) fires, it is noted firatkilled stands tended to have higher

Page 48 of 79



Moonlight and Wheeler Fires Recovery and Restoration Project
Forest Vegetation, Fuels, Fire, and Air Quality Report

and faster rates of snagfall than the “natural bemknd mortality” snagfall. These local
observations are generally consistent with trerdsidbed in the Russell (2006) study
showing that fire-killed snags have lower half B\eind that snags fell much faster in
areas that had been logged. Also, a Chambers astddtidy (2005) suggests
differences in burned and unburned snag fall rav@sluding that burned snags fell
faster and at a higher rate than unburned snalgerefore, the assumption of district staff
is reasonable and reflective of local conditioRsirthermore, the Russell (2006) study
showed that ponderosa pine and Douglas-fir, twth@imore common occurring species
killed in the Moonlight fire, have a half-life of 716 years depending on whether the
area had been salvaged logged or not with pondeinsgredicted to fall sooner than
Douglas-fir.

The soils in the Moonlight fire perimeter consiststly of decomposed granite. This is a
soil type made up of weathered granite and is demned to be a loamy sand. Many
physical changes take place to soils post-fire Wheffects to soils worsening with
higher fire severity. The magnitude of changehim physical properties of the soil partly
depends on the amount of organic matter destrdyeBdno 1979). At temperatures of
500 degrees Fahrenheit (F), organic matter cateigand at temperatures above 390
degrees F, the destructive distillation of organibstances occurs (Hosking 1938). None
of the units surveyed in the aftermath of the Magittlfire has any appreciable fine
organics left. Even though below temperatures9éf @egrees F organic matter is usually
not destroyed, it can be distilled from one logatio another one deeper in the soil,
which can significantly alter the wettability ofetlsoil (Savage 1974). Even brush fires
can decrease infiltration by producing a water-epelayer, which is frequently found

in burned areas parallel to the soil surface (DeBatral. 1967). The soil at or near the
surface may be wettable, but a layer below repalemv Infiltration is impeded by this
water repellant layer, which for the purposes o thscussion, adds up to increased
erosion and debris movement. Decomposed graniliffisult to revegetate because of
moisture and Nitrogen limitations. If precipitaticates reach a point of soil saturation
due to infiltration impediment caused by the waegrellant layer, there is a chance of
increased erosion and debris movement on the bameadof the Moonlight fire. This, in
turn, may cause a higher and faster rate of sihg$pecially in conjunction with severe
weather events, such as high winds (FHM Report: NEX).

The Moonlight fire combines many attributes thatéhbeen reported to cause a higher
and faster rate of snagfall. As reported in Raphad Morrison (1987), fire-killed snags
tend to fall at higher rates than beetle-killedgmdut as reported in FHM Report: NEO7-
08, beetle activity is expected to occur on firkeki trees in the Moonlight fire, which
will further weaken the structure of the tree andgble cause mortality to trees that
were weakened by the fire. The amount of insetttibcand the resulting tree mortality
depends on factors such as the timing of theleres| of fire injury, level of insect
activity in the area prior to the fire, and pretagion. The Boulder fire (2006) burned
very near to both the Moonlight and Antelope Comliees. Insect activity was
occurring on the Boulder fire prior to the Moonlighe, which could result in an
increase of beetle activity on the Moonlight fif€his, in conjunction with the high level
of fire injury and drought, could increase the maitsnagfall (Keen 1955). Keen studied

Page 49 of 79



Moonlight and Wheeler Fires Recovery and Restoration Project
Forest Vegetation, Fuels, Fire, and Air Quality Report

the fall rates of bark beetle-killed ponderosa pmeorthern California for 30 years. The
snags in his study had an average diameter of@esDBH and all snags combine were
reported to have a half life of 7 years. Snadsateh rapid rate in year 5 and continued
until year 15. After 10 years, 40% were still stsng and after 25 years 10% were still
standing. Snags on loam soils, like soils on tlw®Might fire, were shown to have a half
life of 6-7 years. Although the Keen report staldibe snag fall rate for bark beetle-

killed snags, as mentioned above other studiesh&d@and Morrison 1987) report a
higher and faster snag fall rate for fire-killechgs over beetle-killed snags, so with the
fire-killed trees also under attack by insectsit be expected that the snagfall rate on the
Moonlight fire could be higher and faster than satuglies cited.

Based on timber cruise data, approximately 57,6&6stgreater than 10 inches dbh were
marked for removal across 4,389 acres. This ansdordn average of approximately
13.1 trees per acre marked for removal within teglside hazard area. The number of
trees per acre actually slated for removal, howenveuld vary greatly depending on
severity. That is, roads traveling through lowes#ty areas would have little-to-no trees
per acre designated for removal whereas roadslimguarough high severity areas may
have substantially more trees per acre designate@iinoval due to the large amount of
fire-killed and/or fire-injured trees that are witlstriking distance of the road. Sixty
eight percent of the roads intersect areas of bigh severity, 10 percent intersect areas
of moderate burn severity, and 22 percent intersezs of low severity burn.
Consequently, the majority of the roadside progeet is, indeed, within high severity
burn areas where tree survival rate is little-to@@¢Tompkins 2008).

Stand exam data indicates that there are an avefagelive and dead trees per acre over
10 inches in diameter on Site class V lands (vengu® 97 trees per acre on Sites Il and
IV). Given the roadside treatment areas were aqprately 4,389 acres, a conservative
rough estimate is that over 320,000 trees weresasddor removal; roughly 18 percent
of the trees assessed were marked for removahedgproximately 57,666 trees greater
than 10 inches dbh marked for removal, approxirgat8o are pole sized and small
trees between 10 and 24 inches dbh, 18 percented@im/large sized trees between 24
and 40 inches dbh, and 4 percent are large treesegror equal to 40 inches dbh
(Tompkins 2008). Consequently, the majority of titees marked for removal trees are
less than 24 inches located primarily within areilsigh fire severity where safety along
access routes is the primary concern.

These effects are substantiated by past simildarfpesoadside hazard tree removal
projects that have occurred on the Mt. Hough Rabg#rict. Roadside hazard tree
removal projects on the Mt. Hough Complex firesQ@p Storrie Fire (2000), and Stream
fire (2001) were implemented to provide for puldafety along forest roads. Some of
these similar projects overlapped with additiorsdvage proposals that were
implemented such as the roadside hazard tree rémimjact that occurred within the
Stream fire, while others did not (roadside hazerd removal projects associated with
the Mt. Hough Complex and Storrie fires. In eitbase, these projects displayed similar
limited and dispersed effects that were restritbeithe roadside corridors.
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Based on past roadside hazard projects on the MighiRanger District, the roadside
hazard portion of the project directly reducesghert and long-term risk of injury or
death to the public, Forest Service employeescanttactors, and reduces damage to
roads or property along traveled routes withinghegect area. Removal of hazard trees
and the subsequent treatment of activity slasicffdy meet the desired conditions
within the project by mitigating hazards and prangdfor public safety along roads and
facilities. Effective ground cover would be progdito stabilize soils and reduce erosion
potential while not exceeding fuel arrangementitegutb hazardous fuel conditions.

4.2.2 Cumulative Effects of Action Alternatives (A, C,D, &E)

The cumulative effects of past projects may beadtarized by the conditions that
currently exist on the landscape. Present andhpthfuture projects demonstrate a shift
in land management practices that emphasize valudsas public safety, maintenance
and enhancement of surviving forest, re-establisttrokforested conditions, and
economic recovery over values which guided pasttjpes.

Under the action alternatives (A, C, & D), salvégevest, roadside hazard tree removal,
and reforestation treatments would occur; and uallemative E, roadside hazard tree
removal and reforestation treatments would océwre to the scope and design of the
proposed treatments and silvicultural prescripti@asnulative effects of salvage
harvesting treatments would include reductionsrefKilled trees in primarily moderate
to high fire severity areas. Cumulative effectshiese areas would include a reduction in
snags, and a reduction in large woody debris renant. Within treatment units, these
reductions in snags and large woody debris recantrwould be the most apparent in the
larger tree sizes since most of the smaller sezstwould remain under helicopter and
skyline salvage harvesting. These effects would,in, affect fuel loading and potential
fire behavior within the treatment units.

In Mclver and Starr (2001), the authors explairt thao distinct types of environmental
effects occur after a harvest operation: activitgas owing directly to the logging
operation itself, and structural effects from teenoval of merchantable material.”
Activity effects to forest vegetation owing dirgctb the logging operation itself are
described under section 4.1.2 Direct, Indirect, @ndhulative Effects Common to All
Alternatives and activity effects to forest vegietatconcerning the silvicultural
prescription for harvesting and reforestation aectibed in section 4.2.1 Direct and
Indirect Effects of Salvage Harvest, Reforestateong Roadside Hazard Treatments
Common to All Action Alternatives.

The removal of dead trees through salvage loggasgdeen documented in published
literature, syntheses, and advocacy papers todwerse long term effects on residual
forest structure by removing the “biological legacgmponent and subsequent
recruitment necessary for habitat and ecosystesrslty (Mclver and Starr 2001,
Beschta 1995, Franklin and Agee 2003; Beschta @084; Karr et al. 2004; Lindemayer
et al. 2004; DelLasalla et al 2004; DeLasalla @086; Hutto 2006; Lindenmayer and
Noss 2006; Reeves et al. 2006; Noss et al 2006¢h Biological legacies include
standing snags (both large and small), live fijered trees, and large down woody
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debris that serve as important components to lamthecosystem structure. However,
“biological legacies differ by orders of magnitudenatural forests” (Franklin et al.
2003), and consequently, treatment effects on gicéd legacy components should be
reconciled with scale and context of site spedificiAs noted in Franklin and Agee
(2003): “uncharacteristic stand-replacement firedry forests can produce
uncharacteristic levels of post-fire fuels, inchuglistanding dead and down trees” and
suggest that “removing portions of that particldenlogical legacy may be appropriate
part of an intelligent ecological restoration pragrand not simply salvage.”

While some of the literature, syntheses, and opipiapers advocate no salvage and/or
replanting, others recognize that some salvageoaneplanting may be appropriate
given context and intensity of the fire disturbanelative to the natural fire regime (i.e.
“uncharacteristic stand-replacing fires in dry &), land allocations, and management
objectives. For example, Everett (1995), Mclver &talr (2001), Franklin and Agee
(2003), Lindenmayer and Noss (2006), Reeves &081§), and Peterson et al (2009) all
acknowledge that, while such practices may havategeffects, these treatments may
be appropriate given either objectives, site speaifalysis, and appropriate mitigations
to protect for values such as maintaining companehbiological legacies. The design
of action alternatives address the potential fgatige effects and provide incorporated
design criteria, standard management requiremantsbest management practices to
reduce the potential for negative effects. Furtiae, all action alternatives are
consistent with direction and land management e as described in the Plumas
National Forest LRMP (1988) as amended by the ZNBPA ROD.

All action alternatives are designedetxcludeharvest activities (including other hazard
tree removal and fire salvage projects) entirebyrfr73 percent (under alternative A) to
88 percent (under alternative E) of public landthinithe analysis area and would only
treat 11 (under alternative E) to 35 percent (uradternative A) of the public lands that
burned with high severity (table 4.11). Conseqlyetdrge areas of unsalvaged and
untreated areas would exist under all action adtieras maintaining forest stand structure
that would provide for biological legacy valuesdescribed by Lindenmayer and Noss
(2006). In addition, snag retention areas withilvage harvest units and exclusion of
salvage harvest from low to moderate burn seveatghes would provide for biological
legacies within and outside the proposed treatmpenineters such as fire-killed and fire-
injuredd trees and large live and dead trees tina high habitat value (Lindenmayer
and Noss 2006). Equipment restriction zones (itswhere ground-based logging is
proposed) and snag retention guidelines within RE@¥re designed to provide for
protection of aquatic ecosystems and retain armitestructure such as large down
woody debris within riparian areas (Lindenmayer Blods 2006; Reeves et al. 2006).

Over time, the action alternatives (A, C, and Dy result in relatively lower surface
fuel loads, potential flame lengths, and potentiattality. Fuel loadings and potential
flame lengths would be lowest in ground-based g@\earvest units where the removal
of submerchantable material (via biomass harvestimtgremoval or site preparation)
would occur. While the potential for mortality Wiemain high in treated areas (greater
than 80 percent of basal area), it would remairelotivan that of the no action alternative
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for wildfires occurring under Q’Opercentile weather conditions. Potential futuresfare
expected to kill natural regeneration, planted fawsj brush, and residual larger trees.
Overall, the action alternatives would result imorireductions of future flame lengths
and fire severity when compared with the no actilbernative.

Effects of Post-Fire Treatments on Public Lands

All completed, current, and proposed post-firettresants on public land other than what
is proposed in the Moonlight and Wheeler Fires Regpand Restoration Project can be
found in Appendix B of the Environmental Impactt8taent. Table 4.11 below displays
the percent of acres affected by post-fire harmgdtieatments on public land by fire
severity within the analysis area. The percentagedes all post-fire harvest treatments
within this project as well as those completedrappsed on other districts or forests.

Table 4.11 Comparison of alternatives: Percent aicres affected by the completed, current, and
proposed post-fire harvesting treatments on publi¢éand within the analysis area for all alternatives.

Low Severity Moderate Severity High Severity Total for all
otal for al

BA Mortality BA Mortality BA Mortality BA Mortality severity classes
0-25% 25-50% 50-75% 75-100%

Total Acres of

Public Lands

within Analysis
Area

13600 6983 6531 41294 68408

Percent of

; 20% 10% 10% 60% 100%
Analysis Area

Percent of Acres
Affected by Post-
Alternative A Fire Harvest 14% 13% 17% 35% 27%
Treatments on
Public Lands

Percent of Acres
Affected by Post-
Alternative B Fire Harvest 7% 6% 7% 5% 5%
Treatments on
Public Lands

Percent of Acres
Affected by Post-
Alternative C Fire Harvest 14% 12% 14% 21% 18%
Treatments on
Pubic Lands

Percent of Acres
Affected by Post-
Alternative D Fire Harvest 14% 12% 13% 14% 14%
Treatments on
Public Lands

Percent of Acres
Affected by Post-
Alternative E Fire Harvest 14% 12% 13% 11% 12%
Treatments on
Public Lands

Alternative A would have the largest effect, affiegt27 percent of public lands within
the analysis area. Alternative B would have tlsteffect with only 5 percent of the
public lands in the analysis area being affect®fithe action alternatives, alternative E
would have the least effect with 12 percent of mulainds within the analysis area being
affected.
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Table 4.12 below displays the percent of publidiaoreage in the analysis area that
would be affected by post-fire reforestation treatibs. Direct, indirect, and cumulative
effects of reforestation are discussed in detaBewtion 4.2.

Reforestation activities would have a positive khagn effect on vegetation types, by
promoting re-establishment of conifer CWHR vegetatiypes (Sierra Mixed Conifer
Size Class 1) across areas that would otherwisaireas non-forest vegetation types
(Montane Chaparral) much longer otherwise.

Table 4.12 Comparison of alternatives: Percent aicres affected by the completed, current, and
proposed post-fire reforestation treatments on pulit land within the analysis area under all
alternatives.

Low Severity Moderate Severity High Severity Total for all
otal for al

BA Mortality BA Mortality BA Mortality BA Mortality severity classes
0-25% 25-50% 50-75% 75-100%

Total Acres of

Public Lands

within Analysis
Area

13600 6983 6531 41294 68408

Percent of

Analysis Area 20% 10% 10% 60% 100%

Percent of Acres
Affected by Post-
Alternative A Fire Reforestation 7% 8% 24% 52% 36%
Treatments on
Public Lands

Percent of Acres
Affected by Post-
Alternative B Fire Reforestation 0% 0% 13% 18% 12%
Treatments on
Public Lands

Percent of Acres
Affected by Post-
Alternative C Fire Reforestation 7% 7% 20% 37% 25%
Treatments on
Pubic Lands

Percent of Acres
Affected by Post-
Alternative D Fire Reforestation 7% 8% 24% 52% 36%
Treatments on
Public Lands

Percent of Acres
Affected by Post-
Alternative E Fire Reforestation 7% 8% 24% 52% 36%
Treatments on
Public Lands

Alternatives A, D, and E proposes to reforest 3@ @@ of the public lands within the
analysis area (52 percent of public lands thattoumder high severity). This acreage
includes all proposed reforestation from the Magimiand Wheeler Fires Recovery and
Reforestation Project plus all other projects ohligpdand within the analysis area.
Alternative B (no action) would reforest 12 percefhpublic lands (18 percent that
burned at high severity). Of the action alterregivalternative C proposed to reforest the
least amount of acreage with 25 percent of allipdahds (37 percent that burned at high
severity).
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Cumulative Effects of Completed, Current, and Propsed Post-Fire Treatments

Tables 4.13 below compares all alternatives bygrdeage of acres cumulatively affected
by completed, current, and proposed post-fire stvg treatments within the analysis
area. The percentage shown is the proportionresamimulatively affected for all post-
fire harvest activities within the analysis areadftgrnative and fire severity. Refer to
Sections 4.1.3 and 4.2.2 below for individual cuative effect analysis for post-fire
harvest activities by alternative.

Table 4.13 Comparison of alternatives: Percent aicres cumulatively affected by the completed,

current, and proposed public and private post-fireharvesting treatments within the analysis area
under all alternatives.

e Low . High
Un(;lizstl(f)led Severity BRI SEE Severity Total fo_r all
Satellite BA BA BA BA severity
Imagery Mortality Mortality Mortality Mortality classes
0-25% 25-50% 50-75% 75-100%
Total Acres
within Analysis 258 16679 8401 7770 54539 87647
Area
Arf’;f;g‘i"s”;?é . 0.3% 19% 10% 9% 62% 100%
Percent of Acres
Cumulatively
Alternative A Affected by Post- 0% 20% 19% 22% 44% 35%
Fire Harvest
Treatments
Percent of Acres
Cumulatively
Alternative B Affected by Post- 0% 14% 14% 14% 20% 18%
Fire Harvest
Treatments
Percent of Acres
Cumulatively
Alternative C Affected by Post- 0% 20% 19% 20% 33% 28%
Fire Harvest
Treatments
Percent of Acres
Cumulatively
Alternative D Affected by Post- 0% 20% 19% 20% 27% 24%
Fire Harvest
Treatments
Percent of Acres
Cumulatively
Alternative E Affected by Post- 0% 20% 19% 20% 25% 23%
Fire Harvest
Treatments

Table 4.13 displays the range of alternativestierNoonlight and Wheeler Fires
Recovery and Restoration Project for all harvesvidies. The percentages above
include the affected acreage for all post-fire katitreatments proposed for the
Moonlight and Wheeler Fires Recovery and Restanad@imject, all other post-fire
harvest treatments on public lands, and all postHarvest treatments on private lands
(Appendix B).

Cumulatively, alternative A would have the moseeff affecting just over one-third (35
percent) of all lands within the analysis area whilternative B (no action) would have
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the least, affecting 18 percent cumulatively over analysis area. Of the action
alternatives, alternative E would have the leastdative effect with 23 percent of all
lands affected by post-fire harvest activities.

Table 4.14 below compares all alternatives by pdege of acres affected by completed,
current, and proposed post-fire reforestation tneats within the analysis area. This
table is displayed in the same format as table B2revthe percentage shown is the
proportion of acres cumulatively affected for adlspfire reforestation treatments within
the analysis area by alternative and fire severtgain, refer to Sections 4.1.3 and 4.2.2
below for individual cumulative effects analysis fist-fire reforestation treatments by
alternative.

Table 4.14. Comparison of alternatives: Percent aicres cumulatively affected by the completed,
current, and proposed post-fire reforestation treaments within the analysis area under all
alternatives.

o Low . High
Unﬂﬁzsgged Severity SRR SR Severity Total fo_r all
Satellite BA BA BA BA severity
Imagery Mortality Mortality Mortality Mortality classes
0-25% 25-50% 50-75% 75-100%
Total Acres
within Analysis 258 16679 8401 7770 54539 87647
Area
AnP a‘?;gfsmA‘r’; . 0.3% 19% 10% 9% 62% 100%
Percent of Acres
Cumulatively
Alternative A Affected by Post-Fire 0% 14% 15% 29% 56% 42%
Reforestation
Treatments
Percent of Acres
Cumulatively
Alternative B Affected by Post-Fire 0% 8% 8% 19% 31% 23%
Reforestation
Treatments
Percent of Acres
Cumulatively
Alternative C Affected by Post-Fire 0% 14% 14% 26% 44% 34%
Reforestation
Treatments
Percent of Acres
Cumulatively
Alternative D Affected by Post-Fire 0% 14% 15% 29% 56% 42%
Reforestation
Treatments
Percent of Acres
Cumulatively
Alternative E Affected by Post-Fire 0% 14% 15% 29% 56% 42%
Reforestation
Treatments

Table 4.14 displays the range of alternativesHerNMoonlight and Wheeler Fires
Recovery and Restoration Project for all post{ferestation treatments. The
percentages above include the affected acreaggl foost-fire reforestation treatments
proposed for the Moonlight and Wheeler Fires Reppaed Restoration Project, all
other post-fire reforestation treatments on pulalcls, and all post-fire reforestation
treatments on private lands.

Page 56 of 79




Moonlight and Wheeler Fires Recovery and Restoration Project
Forest Vegetation, Fuels, Fire, and Air Quality Report

Cumulatively, alternatives A, D, and E would halre tmost effect, affecting 42
percent of all lands within the analysis area.eAlative B would have the least effect
with 23 percent of all lands being affected by gostreforestation treatments. Of the
action alternatives, alternative C would have #eest effect with 34 percent of all lands
being affected by post-fire reforestation treatraent

Alternative A. These cumulative effects would be most realizedeu alternative A (the
proposed action) due to the greater number of grmgsosed for salvage harvesting
utilizing helicopter and skyline harvest systerisible 4.13 displays the percent of fire
severity acres affected by the completed, propcmad current post-fire harvest
treatments under alternative A. Approximately 85cent of the acres within the analysis
area would be cumulatively affected by these ptejethese are primarily areas that
burned with moderate to high severity, and wouldez)ence reduced numbers of snags
and large woody debris recruitment. Converselpraamately 65 percent of the
analysis area would not be affected by any postgiojects and would continue to
develop as described under the no action altemativ

Table 4.14 displays the percent of fire severityaaffected by the completed, proposed,
and current post-fire reforestation treatments vatternative A.

Under alternative A, approximately 42 percent dfaids within the analysis area, (56
percent of all lands which burned with high fire/eety), would be reforested. Recent
studies (Stephens & Moghaddas 2005; Thompson 20@¥) have found an
“association of high-severity fire with conifer plations” and suggests that “young
forests, whether naturally or artificially regerted may be vulnerable to positive
feedback cycles of high severity fire creating meaey-successional vegetation and
delaying or precluding the return of historical oratforest composition and structure”
(Thompson et al. 2007). Reforestation treatmentieuaction alternatives are designed
in acknowledgement of these findings to promotediodensity open canopy plantations
in order to reduce susceptibility of reforestedaar® potential high severity fires. In
addition, these studies suggest that young pastrégetation, whether naturally or
artificially regenerated, is at high risk to higkwverity reburns, particularly in the early
stages of forest development, and managers mayfeéaveptions in these early
successional forest types for reducing the riskigh severity.

Trees planted utilizing the wide-spaced clustesiragement are expected to have a lower
likelihood of propagating a high severity crowrefitnder 90th percentile weather
conditions as their live crowns would be well seped. One to two years following
planting, a manual release would occur around ltsters to reduce competition with
grasses and brush and enhance tree survival amtihgrbhis reduction of fine shrub,
grass, and associated surface fuels around theegdlalusters would break up the
continuity of shrub and surface fuels, and wouldtdbute to a reduction in flame

lengths and rates of spread in the immediate Wicofiplanted trees, leading to
decreased potential for torching of individual sree
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Reforestation treatments would cumulatively af&ipercent of all lands within the
Moonlight and Antelope Complex fires (56 percenalbiands that burned with high
severity). This is the equivalent of reforestiqgpaximately 48 square miles of land that
burned with high fire severity while leaving apprately 37 square miles untreated and
reliant on natural regeneration processes to abbksh forested conditions.

Reforestation activities would have a positive khagn effect on vegetation types, by
promoting re-establishment of conifer CWHR vegetatiypes (Sierra Mixed Conifer
Size Class 1) across areas that would otherwisaireas non-forest vegetation types
(Montane Chaparral) much longer otherwise.

Alternative C. Under alternative C, cumulative effects would&guced in scale
proportionate to the reduced number of acres ohgal harvest and reforestation
proposed alternative C. Table 4.13 displays thiegme of fire severity acres affected by
the completed, proposed, and current post-firedsinveatments under alternative C.
Cumulatively, 28 percent of the acres within thalgsis area would be affected by these
projects. These areas are primarily areas thaigouwith moderate to high severity, and
would experience reduced numbers of snags andvawgdy debris recruitment.
Conversely, approximately 72 percent of the analgsga would not be affected by any
post-fire harvest projects and would continue teettgp as described under the no action
alternative.

Table 4.14 displays the percent of fire severityaaffected by the completed, proposed,
and current post-fire reforestation treatments vatternative C. Potential for high
reburn severity would exist as described under dative effects for alternative A.

Under alternative C, approximately 34 percent blaaids within the analysis area, (44
percent of all lands which burned with high fireyeety), would be reforested. This is
the equivalent of reforesting approximately 37 squmiles of all lands within the
analysis area that burned with high fire severitbyl&vleaving approximately 48 square
miles untreated and reliant on natural regenergtionesses to re-establish forested
conditions.

Alternative D. Under Alternative D, cumulative effects wouldreeluced by the
number of acres proposed under Alternative D. rAlieve D is 2001 Sierra Nevada
Framework Plan consistent and avoids Old Forestitasip areas and California spotted
owl protected activity centers except where thegrgect the roadside corridor.

Table 4.13 displays the percent of fire severityaaffected by the completed, proposed,
and current post-fire harvest treatments underrAdtive D. Cumulatively, 24 percent of
the acres within the analysis area would be aftebtethese projects. These areas are
primarily areas that burned with moderate to hig¥esity and would experience reduced
numbers of snags and large woody debris recruitm@onversely, 76 percent of the
analysis area would not be affected by any postHarvest projects and would continue
to develop as described under the no action aligma
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Table 4.14 displays the percent of fire severityea@ffected by the completed, proposed,
and current post-fire reforestation treatments uidkernative D. Potential for high
reburn severity would exist as described under datwe effects for Alternative A.

Alternative D includes reforestation on salvagerhar units treated under Alternative D
plus the footprint of Alternative A. As a resuhlie same amount of acres will be
reforested in Alterative D as in Alternative A. d#r alternative D, approximately 42
percent of all lands within the analysis area,{Bfcent of all lands which burned with
high fire severity), would be reforested. Thishe equivalent of reforesting
approximately 48 square miles of all lands thahkedrwith high fire severity while
leaving approximately 37 square miles untreatedrahiant on natural regeneration
processes to re-establish forested conditions.

Alternative E. All action alternatives include the removal ohdside hazard trees.
Alternative E represents roadside hazard tree rahand reforestation only while in
Alternatives A, C, and D, the roadside hazard teeeoval supplements salvage harvest
and reforestation.

Cumulative effects for the roadside hazard treeoxehportion of this project rely on
current environmental conditions as a proxy forithpacts of past actions. This is
because existing conditions reflect aggregate itspafcall prior human actions and
natural events that have affected the environmeahinaight contribute to cumulative
effects. Current and proposed fire recovery ptsjea both public and private lands are
considered within the analysis area.

These effects are substantiated by past simildrfpesoadside hazard tree removal
projects that have occurred on the Mt. Hough Rabggrict. Roadside hazard tree
removal projects on the Mt Hough Complex (19999yr& fire (2000), Stream fire

(2001), and Antelope Complex (2007) were proposetiimplemented to provide public
safety along forest roads. Some of these similgjepts overlapped with additional
salvage proposals that were implemented such asddside hazard tree removal project
that occurred within the Stream fire, while othdid not (roadside hazard tree removal
projects associated with the Mt. Hough Complex &tadrie fire. In either case, these
projects displayed similar limited and dispersddat that were minimal in scale and

did not substantially affect forest vegetation @hex the stand or landscape level.

Where the roadside hazard portion of this projezy mverlap with future projects,
subsequent projects would be designed to meetrstergtion guidelines as specified in
the Plumas National Forest LRMP (1988) as amengleddbHFQLG Forest Recovery
Act (1999) and the Sierra Nevada Framework Plan wdmeent (2004). This, in addition
to the areas that will remain untreated, will allfow burned forest habitat and snag and
large down woody debris components to be maintaivieste there is little safety hazard
posed to the public. Snag retention and recruitroelarge down woody debris would
continue within these areas.
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Table 4.13 displays the percent fire severity aafescted by the completed, proposed,
and current post-fire harvest treatments underrAdtive E. Cumulatively, 23 percent of
the acres within the analysis area would be aftebtethese projects. These are areas
along traveled Forest Service roadways, and these avould experience reduced
numbers of snags and large woody debris recruitm@onversely, approximately 77
percent of the analysis area would not be affelyeany post-fire harvest projects and
would continue to develop as described under thaction alternative.

Table 4.14 displays the percent of fire severityea@ffected by the completed, proposed,
and current post-fire reforestation treatments uAdkernative E. Potential for high
reburn severity would exist as described under date effects for Alternative A.

Under alternative E, approximately 42 percent blaads within the analysis area, (56
percent of all lands which burned with high fireety), would be reforested. This is
the equivalent of reforesting approximately 48 squuiles of all lands that burned with
high fire severity while leaving approximately 3jusre miles untreated and reliant on
natural regeneration processes to re-establisbtBeconditions.

5. Additional Analysis Summary for Response to
Comments

5.1.1 Effects of Post-fire logging of fire-killed t  rees in high serverity areas

The direct effect of harvesting fire-killed treesder the action alternatives are displayed
in tables 4.6 and 4.7 by treatment. In additibe,cumulative effects of post-fire timber
projects are discussed in the cumulative effectsmefor all alternatives and action
alternatives. However, the action alternativesanriide Moonlight and Wheeler Fires
Recovery and Restoration Project provide for sedgntion within RHCA'’s and within
shag retention areas that would be excluded frawvelsat In addition, the action
alternatives were designed to maintain areas whegpost-fire harvesting activities
would occur; approximately 73 percent of the pulditds within these fires would not be
treated under alternative A and approximately 88qy@ of public lands within these
fires would not be treated under alternative El@db3a). Consequently, at least 49,000
acres of public land (over 26,000 of which burnethwigh severity), would maintain
existing snags across the landscape.

5.1.2 Effects of post-fire logging on changes indi  versity of fire effects
(low, moderate, and high fire severity) across the landscape

Table 4.13 display the cumulative effects of pastdogging projects by fire severity
within the analysis area. Treatments proposedmmcteon alternatives for the
Moonlight and Wheeler Fires Recovery and Restané@imject primarily target areas
that burned with high vegetation severity; howewdren considered cumulatively with
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other post fire projects within the analysis atba,diversity of fire effects (as
represented by fire severity) is maintained on gubhds.

5.1.3 Effects of post-fire logging on recruitmento  f large woody debris

Project design as described above under ‘EffecBost-fire logging of fire-killed trees

in high severity areas’ describes the large aréasialic land within the analysis area
where large woody debris would be maintained ancureed. It should be noted that
reductions of large woody debris are directly rdiatio effects of the wildfire where much
of the pre-existing downed woody debris was congpjatr partially consumed. Salvage
harvesting treatments would not remove existingrmdawody debris, and would likely
contribute to large woody debris in the short-téyreaving cull log material within the
units.

Treatments in action alternatives A, C, and D idelgnag retention areas and snag
recruitment within RHCAs both of which retain sndlgat would serve as recruitment for
large woody debris (tables 4.1, 4.6, and 4.7).hiWIiRHCAS, generally four to six of the
largest snags per acre would be retained, prefevaliin falling distance of the channel
where available, to provide for large down woodprikerecruitment to best meet riparian
management objectives. Within ground-based salliageesting treatments, snag
retention in RHCAs would be most preferable anatigffit within equipment exclusion
zones where snags would be within reasonable datlistance of the channel for large
woody debris recruitment and harvesting safetyessuould be minimized due to
equipment exclusion.

Average tons per acre of large woody debris (pesented by surface fuels greater than
12 inches in diameter) within snag retention aseabsuntreated areas (as represented
under the no action alternative) and treated greakiding RHCAS), are shown in tables
4.2 and 4.9, respectively and summarized in taldle 5

Table 5.1. Measures for large woody debris amounts and recruitment

Alternative A

Alternative B

Alternative C & D

Alternative E

Avg. Tons/Ac of Large

within treated areas:

within treated areas:

with in treated areas:

woody debris (short- L 11-43 . All areas: 0.5 - 11-13 ) 11-13
. within snag retention within snag retention .
term: Post-harvest) . g All other areas: 0.5
areas: 0.5 areas: 0.5
Avg. Tons/Ac of Large within treated areas: within treated areas: within treated areas:
. 0.8-10.8 . 0.8-4.4
woody debris (long- . . All areas: 12.4 . . 0.8-4.4
. within snag retention within snag retention .
term: 30 years) > > All other areas: 12.4
areas: 12.4 areas: 12.4

Avg. number of snags
> 15" available for large
woody debris
recruitment to streams
(Short-term: Post-
harvest)

4 - 6 snags per acre
in treated RHCAs

>15.6 snags per
acre

4 — 6 snags per acre
in treated RHCAs

>15.6 snags per acre
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These values were used along with acres by treatamehpre-fire vegetation type to
estimate a weighted average of large woody debresafer than 12 inches) within the
treatment units and project area as shown in &aBle

Table 5.2 Weighted average tons per acre of large w  oody debris (greater than 12 inches) in
the short term (post-harvest) and the long term (30 years) within the treatment units and
project area.

Treatment Units Project Area
Post Harvest 30 years | Post Harvest 30 years
Alternative A 15 5.3 1 6.4
Alternative B -- -- 0.6 9.3
Alternative C & D 1.1 2.8 0.7 7.4
Alternative E 11 2.8 0.6 9.3

As discussed above, the fires consumed much axisting large woody debris
throughout the project area. Salvage harvestgagritents would not remove existing
down woody debris and, in the short-term, woul@lkcontribute to large woody debris;
however, in the long-term, action alternatives tleatove dead trees would reduce
recruitment of large woody debris.

It should also be noted that silvicultural guidebrspecify harvest of dead trees only.
Post-fire mortality of fire-injured trees, partiauly within moderate and high fire
severity areas, would occur in the first threeive fyears immediately following the fire
event. Snag recruitment and large woody debrisiteeent would continue to occur
within untreated areas as well. Snag retentionraadiitment and recruitment of large
woody debris would occur the 73 to 88 percent dilisdands which would not be
subject to project proposals as detailed in tallé.4

5.1.4 Effects of yarding and temporary road and lan  ding construction

As described under section 4.2.1, constructiorkiof sails, landings, and temporary
roads would require incidental removal of treesdmelythose described for silvicultural
purposes. This may include incidental removalw trees for operability. However,
the location and size of skid trails, landings, temdporary roads, and the trees harvested
for the construction of such facilities must be rmwed and agreed upon by the Forest
Service. Live tree removal would be permitted bgeassity to facilitate such facilities,
and would be avoided whenever practicable; it isreged that removal of green trees
would account for less than one percent of hardasées. Therefore, the removal of
trees for operability would be an incidental comgainof harvesting activities, of
minimal size and scale, and highly dispersed, andlavhave negligible effects on stand
structure.
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5.1.5 Effects of post-fire logging and lop and scatter pr actices on natural
regeneration, surface fuels and fire behavior

Post —fire logging activities may damage, kill therwise hinder natural regeneration,
particularly in ground-based harvesting treatmehrtewever, all harvest operations
roads would adhere to the standards and guidesdeteforth in the timber sale
administration handbook (FSH 2409.15 including Red supplements) and the Best
Management Practices as delineated in the Watdit@phmnagement for Forest System
Lands in California: Best Management Practices (ASD00). In addition, the PNF
LRMP (1988) soil quality guidelines provide dirextithat landings and permanent skid
trails should not encompass more than 15 perceimnber stands. Consequently,
mortality of natural regeneration due to crushingampaction by equipment would be
limited in size and scale to skid trails, and dispd throughout the timber stand.

Based on information in tables 4.2 and 4.9 surfaebs loading in lop and scatter
material (as represented by surface fuel loads)duwoet substantially increase in treated
areas compared to the no action alternative. Wdmlancrease in fuel loading may cause
an increase in fire behavior and potential sevetiitig would be a short-term effect and
the total tons per acre would still be relativedwl While surface fuel loads in lop and
scatter material may contribute to an increasetal flame length (under 8percentile
weather conditions) and predicted percent of bassl killed (under 90percentile
weather conditions) immediately post harvest, dffisct is not substantially different
from the no action alternative within 10 years guatvest due to natural breakage of
limbs and tops and snag fall of dead trees. Lappimd scattering of limbs and tops may
also bury or hinder natural regeneration undealédirnatives including the no action
alternative; however, this material may also prevaacillary benefits as “dead shade”,
particularly for those species such as Douglaaffd true fir types that prefer partial
shading.

Table 5.3 Measures for surface fuel loadings and p  otential fire severity.

Alternative A Alternative B Alternative C & D Alternative E

Avg. Tons/Ac

(Surface Fuel Load —post Harvest) 9.9-13.0 91 9.9-104 9.1-104

Avg. Tons/Ac
(Surface Fuel Load —10 years post 9.1-20.0 19.0 9.1-149 9.1-19.0
Harvest)

Total Flame Length (ft) under 90"
percentile weather conditions (Post 6.1 4.0 6.1 40-6.1
harvest)

Total Flame Length (ft) under 90"
percentile weather conditions (10 6.3 7.7 6.3 6.3-7.7
years)

Percent of basal area killed under 90"
percentile weather conditions Post 88.9 % 58.3 % 88.9% 58.3% - 88.9%
harvest)

Percent of basal area killed under 90"
percentile weather conditions (10 87.3% 93.2% 87.3% 87.3% - 93.2%
years)
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Action alternatives would have a short-term inceeafssurface fuel loads
immediately post harvest due to lop and scattatrirents. This short-term increase
would be greatest in helicopter and skyline treatnomits (approximately 13.0 tons per
acre, representing a 42 percent increase) andasiiadlly less in ground-based units
(approximately 9.9 tons per acre, representingpardent increase). However, within ten
years, surface fuel loads under the action alteremtvould be more varied and diverse
ranging from substantially less than the no-actitbernative (within ground-based units)
to surface fuel loads that do not notably diffemfrthe no-action alternative (within
helicopter and skyline units). Due to these vadeidirface loads across the landscape,
the action alternatives may create conditions whiohld promote a diversity of
potential future fire effects versus the no acatiernative where greater homogeneity of
surface fuel loads would exist.

Alternative D is expected to be consistent withgbst-logging fuel loading and
predicted flame lengths for alternative C. Altdiv@ E (roadside hazard tree removal
only) is expected to more closely relate to effsttswn under alternative B, although
alternative E will result in slightly lower flamemngths and average tons per acre of fuel
10 years post harvest because of the roadsidenieets and subsequent piling along the
roadside. Alternative E is fairly small in scalee@ting only 6 percent of the public lands
within the analysis area) leaving the remainingp8#cent to exist as shown under
alternative B above in table 5.3.

Under all action alternatives, treatment units wdug reforested with a mixture of
species native to the ecological stand type agitestcin 4.2.2 (Direct and Indirect
Effects of Salvage Harvest and Reforestation foastion Alternatives—Effects of
Reforestation on Forest Vegetation) utilizing thdevspaced cluster planting design.
This cluster planting is designed to establish tgldrseedlings in order to meet desired
stocking levels or desired species within acceptédahporal bounds while allowing for
any natural regeneration that may occur. This d@mhance re-establishment of
forested conditions while allowing for and mimicgithe heterogeneity and pattern of a
naturally occurring forest.

5.1.6 Effects of reforestation on shrub habitat and futur e fire severity
potential

Under all action alternatives, treatment units wdug reforested with a mixture of
species native to the ecological stand type agithescin section 4.2.2 utilizing the wide-
spaced cluster planting design. Clusters of tiness per cluster would be spaced 25-33
feet apart, resulting in a stocking of approximated0-200 trees per acre. While
reforestation activities would enhance the re-distament of open canopy forested
conditions, it is reasonably expected that theamtptions would continue to have
notable shrub components, particularly in the finggnty to thirty years of growth.

Typical high density plantations (300 to 400 trpesacre planted 10 to 12 feet apart)
that have close spacing would burn under high #gguy&tephens and Moghaddas 2005b;
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Thompson et al. 2007) and this is acknowledgedh ldgnsity plantations would not be
established under any action alternatives, thowagiable density stands of naturally
regenerated conifers would likely occur on sita@fable for natural regeneration and
would also be susceptible to burning under higlkesgy(Thompson et al. 2007)

Trees planted utilizing the wide-spaced clustesirsgement are expected have a lower
likelihood of propagating a high severity crowrefitnder 90th percentile weather
conditions as their live crowns would be well seped. One to two years following
planting, a manual release would occur around ltsters to reduce competition with
grasses and brush and enhance tree survival amtihgrbhis reduction of fine shrub,
grass, and associated surface fuels around theegdlalusters would break up the
continuity of shrub and surface fuels, and wouldtdbute to a reduction in flame
lengths and rates of spread in the immediate Wicofiplanted trees, leading to
decreased potential for torching of individual sree

Finally, the total cumulative reforestation acie® would be approximately 34 (under
alternative C) to 42 percent (under alternative®Aand E) of all lands that burned in the
Moonlight and Antelope Complex fires and 44 (unalégrnative C) to 56 (under
alternatives A, D, and E) percent of the publiadswithin the Moonlight and Antelope
Complex fire areas that burned under high fire sgv@able 4.14). The relative size and
distribution of the planted areas compared to dte area would greatly limit spread of
fire between planted areas. In addition, the remgipublic lands within the Moonlight
and Antelope Complex fires area that burned woeld\ailable to grow into shrub
habitat without any reforestation activities. Tablé below summarizes the potential
effects of shrub habitiat and future fire sevebyyalternative.

Table 5.4 Measures for shrub habitat and future pot  ential fire severity

Alternative A

Alternative B

Alternative C

Alternative D

Alternative E

Acres proposed for reforestation

16006

0

9306

16006

16006

Percent of public lands
reforested (cumulative)

36 %

12%

25%

36 %

36 %

Avg. Tons/Ac of Surface fuels
(30 years)

7.5-25.0

29.5

7.5-13.8

7.5-13.8

7.5-295

Total Flame Length (ft) under
90" percentile weather
conditions (30 years)

6.9

10.9

6.9

6.9

6.9-10.9

Percent of basal area killed
under 90" percentile weather
conditions (30 years)

84.7 %

94.3 %

84.7 %

84.7 %

84.7% - 94.3%

The combination of the proportion to be plantee, phreviously mentioned wide tree
spacing and manual grubbing of vegetation, woutdlteopen canopied forested stands
with an overall lower likelihood of a high severityown fire initiating in or moving
through the planted stands. It is expected thatatiee small size of both naturally
regenerated and planted trees, wildfire under péthentile and above conditions would
result in high mortality of these trees as welshsibs. While the risk of potential high
severity fire in the future is real, this risk skebnot be warranted rational to forgo
reforesting burned areas and promoting the re-kstatent of previously forested
conditions on public lands as described in NFMA7@)Q In addition, future high
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severity fire would likely perpetuate shrub hab#atdiscussed in Thompson et al. (2007)
and as described in Nagel and Taylor (2005).

Manual grubbing and/or removal of competing vegetatiown to mineral soil about five
feet in diameter would occur around the plantirtg ®© enhance survival and growth of
planted seedlings. Assuming 100 to 200 trees @erwould be planted and grubbing
would occur around these planted seedlings, maruabval of grasses, forbs and shrubs
could occur on 18 to 36 percent of each planted.a€his effect is expected to be
negligible as grass, forb, and shrub vegetationldveemain on 64 to 82 percent of each
planted acre. In addition, the effect of grubbiauld be short-lived as vegetation re-
colonizes the grubbed area. However, the long-teeneficial effects of these treatments
include enhanced survival and growth of planted sreedlings.

5.1.7 Effects of burning and post-fire logging on air qua
production

lity and dust

Under alternatives A, C, D, and E pile burning vebloé concentrated in helicopter
and/or tractor harvest landings and along the idadsoridor. Due to the dispersed
nature of the burn piles, the near complete conntnusif piled material, and the control
over ignition times to favor good smoke dispersibig not anticipated that pile burning
would substantially impact the local communiti€moke would be blown to the
northeast towards Susanville and Janesville bty southwest winds during the day.
At night, smoke from burn piles in the project avezuld move down the Indian Creek
drainage towards the community of Genesee Valledosm Moonlight and Lights Creek
towards North Arm/Indian Valley. All burning woulte completed under approved burn
and smoke management plans. Piles would be cotexdrtac minimize mixing of soil and
burned under weather conditions that would alloficieint combustion. Particulate
matter generated by alternative is shown in talll® 4nd summarized below in table 5.5.
Predicted emissions from smoke production wouldgread out over a period of three to
five years depending on the implementation timealioesalvage harvest and roadside
hazard removal treatments and the occurrence ofdhle burning conditions.

Table 5.5 Measures for smoke production and air qua lity.

Alternative A

Alternative B

Alternative C

Alternative D

Alternative E

Particulate Matter 10 (tons)

324

0

218

169

147

Particulate Matter 2.5 (tons)

292

0

196

152

132

Total Vehicle Dust Emmissions
(tons)

567

0

328

217

169

Dust emissions (table 4.10 and table 5.5) woulddread out during the mechanical
treatment implementation period of approximatehgéhto five years. Dust would be
mitigated by road watering and other standard mamagt practices described in

contracts (sections T-806 and B-5.3). No knownetipe based soils are in the project

area that would be disturbed by project implemémtadctivities. Alternative E would
have the lowest overall dust emissions when condp@raction alternative A.
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5.1.8 Snagfall Rates

The Wilson memo (1999) which propose modeling Saligates for trees between 24
and 40 inches DBH at a half life of 32 years (iradiieg that 50 percent of snags in that
size class will have fallen within 32 years aftesrtality), appears to be modeling the
snag fall of "natural” background tree mortalitye (i not fire-killed mortality). Effects of
snag fall displayed in the analysis was based @mabination of 1)past experience of
snag fall in the Will fire (1979) and the Elephéine (1982) (Rotta 2008, pers. comm.),
2) Forest Vegetation Simulator modeling, and 3vaht scientific literature.
Observations from past fires are relevant becajtieey are local past fires within
reasonable proximity to the project area and 2jdiure (Chambers and Mast 2005)
suggests that fire-killed trees tend to fall atdasates. In addition, the snag fall rates are
generally consistent with the applicable literatcoacerning fire-killed snags, of course
considering locality and limitations of each pastar study: Russell et al. (2006);
Chambers and Mast (2005); Dahms (1949); as wéleasovoy and Fule (2007), who
found that "few fire-created snags remained by2{fth year post-fire." Snag fall rates of
"natural” mortality trees would not be applicabkxhuse 1) the event causing the
mortality is different, and 2) the density of thereunding live trees may protect the snag
from abiotic agents such as wind, whereas in akiited scenario, most surrounding
trees are likely also dead and would provide litl@o protection.

While small snags may fall faster than larger sndgs may be difficult to predict
particularly when such trees may pose a hazardibgsafety. Snag fall can be
compounded by structural defects, site conditiarth @s slope and soil properties, as
well as biotic elements such as wind. This proeeble true in the Spring of 2009 when
additional, both large and small snags fell ontotthvel routes within the project area.
Lastly, trees may fail entirely or in part; whileag fall rates usually focus on the entire
stem of the tree; parts such as limbs, tops, agglrway fail sooner than timeframes
described under the literature for snag fall ratezard tree removal guidelines must also
recognize that failing limbs and tops have the capaepresent a hazard as does the
entire tree.

5.1.9 Roadside Hazard Tree Removal Marking Guidelin es

The Plumas National Forest Roadside /Facility HhZaee Abatement Action Plan
(2008) and corresponding removal guidelines praraieection on hazard tree
identification and abatement. It is reasonablycgrdted that tree mortality associated
with fire-injury may occur for years subsequenttte Moonlight Fire. Fire-injured tree
marking guidelines for this project were developgdhe Pacific Southwest Region
Forest Health Protection Staff, based upon tredatitgrmodels from the latest scientific
research by Fire Sciences Laboratory at the Rocyrivhin Research Station (Hood et
al. 2007) and Pacific Southwest Region Forest Hdlotection Staff. These guidelines
are based on tree data collected on over 5,008, tndgch is the largest database
available of fire-injured trees in California. T™eemarking guidelines incorporate 4 year
post-fire data from Smith and Cluck (2007), as waslresearch from “Predicting post fire
mortality of seven western conifers (Ryan and Raidt) 1988), and field examination
and recommendations by Danny Cluck, Forest HeatiteBtion staff entomologist (July
27, 2007).
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Identification and designation of hazard treesoisststent with and follows the Plumas
National Forest Roadside/Facility Hazard Tree Alvatiet Action Plan (2008). The
cambium sampling and stratified random samplinghot used in the study (Hood et al
2007) is consistent with scientific literature oomtoring fire-injured trees and ensures
that data were collected from a wide range of imgeies and sizes.

Comments regarding the roadside hazard tree renr@etiments were addressed in the
Moonlight Roadside Hazard Tree Removal Project Reas well as the declarations
(Tompkins 2008). In addition, a Forest Health Bndtection Evaluation was performed
to examine issues submitted by Dr. Chad Hansoisiddtlaration opposing the
Moonlight Safety and Roadside Hazard Tree Remor@eEt (Case 2:08-cv-01957-
FCD-EFB, September 15, 2008). For further infoioratplease refer to Cluck 2009.

Hazard tree marking guidelines as described irfEtheronmental Impact Statement for
the Moonlight and Wheeler Fires Recovery and Rastor Project were fully utilized by
field crews in making their hazard determinatiomsihdividual trees.

When any specific marking criteria are appliedne field it is expected that there will be
some level of variability in the assessment ofvidlial trees among tree marking crew
members. The scale of this type of project do¢slaw for detailed and time
consuming measurements of each variable when makiing-injured and/or hazard tree
determination. (The Moonlight Safety and Roadsideard Tree Removal Project
covered 4,389 acres; within this area approximdi€|g66 trees were designated for
removal out of over 320,400 total trees assesdddyking crews are expected to make a
rapid assessment, with a high level of accuraayedeh individual tree and move on.
Therefore, it should be expected that some trekkdevmarked for removal, fully
attempting to meet the intent of the guidelinesiclwimay not meet the given criteria.
The opposite is also true; trees that may meagitren criteria will not be marked for
removal. Trees that fell into this second categeeye also observed and documented
during this site visit. Out of the approximateR03400 trees assessed by the marking
crews in the Moonlight Safety and Roadside Hazae® Removal Project,
approximately 68 percent were within high seveaitgas (characterized by 75 — 100 %
basal area mortality) with the majority of treesrkea for removal being completely
dead (no green needles). This made the determmatihazard trees relatively simple
with little potential for significant errors. Fingrmore, based on the majority of trees
observed along the 8.4 miles of road being deadj(een needles); thousands of
roadside hazard trees were designated correctigedBon the observations and
information provided above, it appears that the Ipeinof trees that may have been
incorrectly assessed as hazards (or non-hazasdi&ely very low.
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